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PREFACE TO THIRD EDITION. 



When First Edition of the Tables became exhausted, 
the Author thought it only right, before reprinting, to 
bring some parts of the work more neariy up to date. 

He therefore, in the Second Edition, rewrote Tables 
X., XI., XII. and XV., relating to Rainfall and Analysis 
of Water, availing himself for that purpose of more 
recent observations and researches ; and the Intro- 
ductory Remarks have been altered in accordance. 

The subject of Flow in Pipes and Channels has 
been investigated by numerous authorities, both mathe- 
maticians and engineers, during the past twenty-five 
years, and many series of experiments have been made 
under varying circumstances. 

No formula has, however, yet been arrived at which 
can be universally accepted as superseding that on 
which the Tables are based, and the Author does not 
think any apology necessary for reproducing them as 
they are. 

He has, however, endeavoured in the Introductory 
Chapter to make some comparison between them and 
the results obtained by other methods, and so to indi- 
cate more fully than he did before the limits within 
which they should be relied on for practical use. 

The Tables on pages 67, 68, 69, relating to Flow 
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in 6, 7, and 8-inch Sewers, have been added as supple- 
mental matter in the Third Edition. 

The Local Government Board at one time objected 
to public sewers less than 9 inches in diameter. They 
have, however, for some time ceased to do so, and 
these smaller sizes are now in frequent use in public 
works. 

With regard, however, to the figures given in the 
Tables for flows of less than 2 to 3 inches in depth, 
they should be taken as applicable only to clear water 
flowing in perfectly smooth channels with even fall. 
With sewage there must, especially with the flatter 
gradients, always be liability to deposit, and a nearer 
approximation will generally be obtained by taking the 
average depth as somewhat less than it appears where 
measured. 
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PKEFACE TO FIKST EDITION. 



It has been found that the Engineering Pocket Books 
in most general use give comparatively little information 
relating to Sewerage and Water Supply. And even 
the large and valuable works of the late Mr. Beardmore 
and others contain somewhat abridged Tables applicable 
to the calculations most frequently required in designing 
and carrying out works of moderate size. 

The Tables in this book have been calculated from 
time to time by the author to meet his own require- 
ments. Thinking it probable that other engineers will 
have experienced the same want as himself, he has now 
been induced to make them public. The greater part 
have been used in manuscript for some years ; but a few 
additional Tables have been recently added in order to 
make the work more complete. 

Every precaution has been taken, as far as possible, 
to guard against errors both in the calculations and 
printing. If however, notwithstanding, any mistakes 
should be discovered, the author will be greatly obliged 
by having them pointed out to him. 

November 1883. 
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DESCRIPTION AND REMARKS ON 

THE 

USE OF THE TABLES. 



Tables I. and II. show the quantities of water in 
gallons per foot contained in pipes, wells, tanks, &c., 
of given dimensions, and require no explanation. 

Tables III, and IV. give the discharge in gallons 
per minute of water passing through sluices and over 
weirs under ordinary conditions. Correction is re- 
quired in case of bell-mouthed or specially formed 
orifices, and also where there is any considerable 
velocity of current in approaching the outlets ; but 
the notes at the heads of the Tables, to which atten- 
tion should be directed, will enable this to be made 
with sufficient accuracy for most practical purposes. 

Table V. shows the velocity and discharge imder 
varying conditions of flow in circular sewers and 
conduits, from 9 inches to 6 feet in diameter. 

In designing and carrying out sewerage works, it 
is important to know not only the maximum carrying 

B 
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capacity of the sewers,' but also the effect produced 
by the much smaller quantity which will be gener- 
ally flowing through them. This is essential in 
order to ascertain whether flushing will be required, 
and if so, what quantity of water will be needed for 
the purpose. The Table consequently shows, not 
only the maximum discharge and velocity of each 
kind of sewer under the most favourable circum- 
stances, but also the discharge and velocity of the 
same sewers when full to one-half, one-quarter, and 
one-eighth only of their heights respectively. If a 
sewer should at any time run quite full, its discharge 
will be somewhat less than that indicated in the 
fourth column, the velocity of current being in that 
case considerably diminished by friction against the 
top. With any circular conduit the velocity when 
full is exactly the same, and the discharge just 
double that when half-full ; the precise figures for a 
sewer running full may therefore be ascertained, if 
required, from the third column of Table by doubling 
the discharge. 

A velocity of 150 feet per minute, or 2J feet per 
second, is generally considered sufficient to remove 
all obstacles of the ordinary character found in 
sewers. The quantity of water required to produce 
this velocity in each case is given in the last column 
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of the same Table, and will be found especially useful 
in designing flushing arrangements. 

Table VI. gives precisely similar information for 
egg-shaped sewers, as Table V. for circular sewers. 

Table VII. gives the discharge of pipes from 
|-inch to 3 feet diameter, when running full at 
various inclinations or pressures. It should be re- 
membered that the velocity of water passing through 
a line of pipes of any considerable length depends 
not on the inclination of any particular section, but 
on the hydraulic gradient throughout, or ratio of 
head of water to length of pipe ; the " head " being 
the difiference of level between the surface at or 
above the upper end of the pipe, and that of the 
cistern or pond into which it delivers, or if it has a 
free outlet, the lower end of the pipe itself. This 
velocity, except for slightly increased friction at 
bends, is entirely independent of the course of the 
pipes, whether laid at a uniform inclination or other- 
wise, also whether commencing at or beloW the 
upper surface and discharging, if not freely, at or 
below the lower surface. 

The formula which has been used in the cal- 
culations for Tables V., VI. and VII. is that 

B 2 
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known as Eytelwein's : — Velocity in feet per 
second = 94*25 \/S, where E is the so-called 
'•'hydraulic mean depth/' i.e. the sectional area 
divided by the surface in contact, and S the slope 
or inclination expressed fractionally, e.g. yj^ or ^^. 

The constant number 94*25 has, of course, been 
arrived at as the result of experiments made from 
time to time in different kinds of pipes and channels 
with varying inclinations. 

It has, however, long been known that this 
formula gives generally too high results for small 
pipes, and too low results for larger pipes and 
channels; and many other and more complicated 
formulae have been from time to time devised in 
order to accord more nearly with more recent actual 
observations and experiments. 

In addition to the alterations of flow due to the 
size, shape and inclination of channels, there is also 
considerable variation caused by the nature of the 
surface in contact with the water, in what degree it 
is smooth or rough. 

The following Table gives some idea of the vary- 
ing results that would be arrived at by using the 
coefiBlcients or fdrmulse of different observers; the 
figures given being those which they would in each 
case substitute for the constant 94*25 used in the 
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Tables. When two figures are given, the difiference is 
due to difiference of inclination within moderate limits. 



1.^ 


Darcy. 


Kutter. 

For Iron 

Pipes in Fair 

(S>ndition. 


Professor Unwin. 




For 
aean 

Iron 
Pipes. 


For 
Busted 

Iron 
Pipes. 


Mean 


For Clean 
Iron Pipes. 


For In- 
crusted 
Pipes. 


Mean 


Tables. 


2 m. 


93 


66 


79 


49-5 to 49 










3„ 


98 


69 


83 


57 „ 55 










■6„ 


105 


74 


89 


71 „ 69 


108 to 104 


72 


89 




12 „ 
18 „ 


109 
110 


77 
78 


93 
94 


87 „ 85 
96 „ 94 


112 „ 109 
116 „ 113 


76 
78 


93 
96 


94-25 


2 ft. 


111 


79 


95 


103 „ 101 


120 „ 116 


81 


99 




3„ 


111-5 


79 


95 


111 „ 109 


124 „ 120 


83 


102 




4» 


112 


80 


96 


118 „ 116 


128 „ 124 


85 


105 





It will be seen that, according to all the observa- 
tions, the Tables will give correct results for pipes of 
a medium size, and too low results for larger ones ; 
excepting only in the case of incrusted iron pipes, for 
which the Tables are too high, even with the largest size. 

Kutter's figures are calculated from a very elabor- 
ate formula,* containing a coefificient which may be 

* Velocity in feet per second = ^ ^ "^ \?}} , wLere 

n M-hVR 



M = nr 



*00281\ 
41 -6 + — ^^ j, and n for ordinary pipes = 013. 



In order to ascertain ^ith facility the discharge of pipes from 
2 to 48 inches in diameter, at varying inclinations, in accordance 
with this formula, Messrs. E. B. & O. M. Taylor have drawn and 
published a set of diagrams to a large scale showing curves from 
which they can be read off by inspection. 
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varied for dififerent kinds of material, but the figures 
in the column above are those considered applicable 
to ordinary cast or wrought iron pipes, or to sewers 
or culverts of good brickwork or unglazed stoneware. 
For coated or enamelled iron pipes, or for glazed 
stoneware pipes, Kutter would use a multiplier 
giving somewhat higher figures. 

As, however, sewers constructed of glazed pipes 
have necessarily joints not more than 3 feet apart 
and somewhat irregular, the Author is of opinion 
that they should be classed with ordinary rather than 
with specially smooth or enamelled pipes, and that, 
so far as Kutter's formula is correct, the figures in 
the Table should apply generally to sewers also. 

The Author has himseK experimented on the 
velocities in long lengths of a glazed pipe sewer 
2 feet in diameter, running a third to a quarter full, 
at various inclinations, and has found that the 
formula on which the Tables are based, gives fairly 
accurate results in all cases. But when he had made 
similar trials in a 5-feet sewer, he found the Tables 
considerably too low. He has not had the oppor- 
tunity of testing pipes running full, but as the water 
flowing in a 2-feet sewer one-third deep has the 
same hydraulic mean depth as that of a 15-inch 
sewer running full, he would conclude that in that 
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case also the Tables would be correct, although for 
sizes larger than 15 inches somewhat too low. This 
agrees approximately with Kutter. 

With reference to pipes under 2 inches in diameter, 
both Darcy's and Kutter's coefficients would make 
the figures given in Table VII. much too high, but a 
series of experiments on lead pipes by Professor 
Osborne Eeynolds showed them in fact only a little 
high, whereas another formula, Neville's,* makes 
them in some cases too low. 

For pipes of this kind, whether iron or lead, in 
straight lines of considerable length, and known to 
be in perfect condition, the Author — on considera- 
tion of all the evidence so far recorded — would be 
disposed to make a small deduction from the Tables, 
say about 5 per cent, for one inch, and 10 per cent. 

• Neville'8 formula, which has been largely used, and on which 
are based the Tables of Flow contained in Haret's and Moles- 
worth's Poeket-Bookfl, is difiScuU to compare with others, as it 
shows the velocity composed of two ports, one proportional to 
the sqtiare roots, and the other to the cube rof>ts, of the hydraulic 
mean dt^ptli and inclination. Thup, voloeity in feet per second 
= 140 V RS' — 11 \/RS. This formula makes the flow in small 
pipes with considerable faU krger instead of smaller than the 
Tables — in fact, makes the Tables too low for ^-inch p'pes steeper 
than 1 in 50, for 1-inch pipes steeper than 1 in 100, 3-inch steeper 
than 1 in 250, 6-inch steeper than 1 in 500, 12-inr'h steeper thnn 
1 in 1250, 24-inch steeper than 1 in 3000, and for larger sizes, 
whatever tlie inclination, the greatest difference for 36-inch pipes 
being about 17 per cent. But for flatter gradients the Tables for 
all the smaller sizes are, according to this formula, too high. 
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for i-inch diameters. But pipes of these dimensions 
as generally used for house services and similar 
purposes, are subject to so many irregularities, such 
as sharp bends, angles, contractions or other obstacles 
to flow, that a much greater deduction is, in practice, 
really always necessary. In fact, a better approxi- 
mation to the actual discharge could generally be 
arrived at by calculating from a smaller diameter of 
pipe— say, by taking the mean between the figure in 
the Table for the required diameter, and that for the 
next size lower. 

For iron pipes exceeding 3 inches diameter, if of 
the best kind, coated inside, or quite new and perfect, 
the Author would suggest an addition to the figures 
contained in Tables, varying generally from 5 per 
cent. for. 6-inch to 15 per cent, for 36-inch diameters. 

But for iron pipes not so good in condition, and 
generally for stoneware pipes or sewers running full 
or half-full, he would consider the Tables correct for 
diameters of either 12, 15 or 18 inches, according to 
circumstances ; for smaller sizes than these he would 
make a small deduction, and for larger sizes an addi- 
tion of about 5 per cent, for each foot in diameter. 

As to flow in pipes and sewers running less than 
half-full, no general rule can be given applicable to 
varying depths and forms of section, without first 
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calculating the hydraulic mean depth; but it may be 
remarked that the hydraulic mean depth of a circular 
sewer running a quarter full will be approximately 
the same as that of one a little more than half the 
size half full, and that of one running an eighth full 
approximately the same as one of a little more than 
a quarter the size half full. But where sewage, not 
clear water, is the material to be dealt with, it is 
obvious that the flow in small pipes, or shallow 
channels, cannot be calculated with accuracy, as 
deposit on the sides and bottom may reduce the 
sectional area at any point very considerably. 

Table VIII. is intended to assist in designing the 
capacity of sewers, and shows at a glance the quan- 
tity of sewage, irrespective of rain and surface water, 
which should be allowed for given populations. In 
certain cases (see note at foot of Table), the allow- 
ance for rain may also be calculated on the basis of 
population with the help of the last column of the 
Table, but under ordinary circumstances this should 
be taken in proportion to area, as shown by Table IX. 
next following. 

Table IX. shows the quantity of water due to rain- 
fall over given areas, and the quantities in gallons 
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per minute, when running off at dififerent rates 
of flow. The latter columns of the Table are 
intended for calculating the capacity of sewers ; and 
the second and third columns for estimating the 
quantity of water that can be collected from areas 
and gathering grounds for irrigation or water supply. 
The areas dealt with range from 100 square feet 
(representing the roof of a small building) to one 
square mile. 

Tables X., XI., XIT., are rainfall Tables, for the 
information contained in which the Author is in- 
debted to Mr. H. Sowerby Wallis, who succeeded the 
late Professor Symons as the recorder of British 
Rainfall. 

Tables XIII. and XIV. are intended to facilitate 
the preparation of preliminary reports and rough 
estimates for works of water supply, and show the 
approximate dimensions of reservoirs, filter beds, 
main pipes, pumping machinery, &c., required for 
the supply of given populations. It is not of course 
asserted that the constant numbers assumed in the 
headings of the columns are universally applicable ; 
and some few, e. g. 100 feet lift to be pumped, are 
necessarily arbitrary. But the differences due to 
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variations in these conditions can be ascertained 
generally either by inspection or by a short calcula- 
tion, and results may be thus arrived at with much 
greater facility than if the Tables were not available. 

Table XV. gives results of analyses of potable 
waters. To engineers and others, not constantly or 
very frequently engaged in investigating the quality 
of water, the figures presented by an analysis convey 
little information without some readUy available 
standard of comparison. This it is endeavoured to 
afford by means of this Table, which contains the 
results of analyses of well-known waters from nearly 
every description of source. 

For many of these the Author is indebted to 
Dr. Voelcker; others are from analyses by Messrs. 
Dibdin, Campbell, Thresh, and other well-known 
chemists. 

Tables XVI. and XVII. give the quantities of 
brickwork per yard in sewers, culverts, &c., and 
require no explanation. 

Table XVIII. gives the weight per yard of cast- 
iron pipes adapted to different pressures of water. 
These weights have been arrived at not by theoretical 
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calculation, but by a careful comparison of the speci- 
fications and recent practice of experienced engineers. 
They agree, however, nearly with the calculated 
strengths as given by Mr. Box in his Hydraulic 
Tables. The weights for various safe heads found in 
Table 14 of Beardmore's * Manual of Hydrology/ are 
certainly insuflScient according to recent practice. 

Table XIX. gives the weights per yard of lead 
service pipes of five different qualities as described 
in the note appended to the Table. 
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Table I. — Quantity of Water contained in Pipes, Wells, and 
OiRCULAB Tanks, per foot in lengtii or depth. 



DiAm. 


Contents 


Diam. 


Contents. | 


Diam. 


Contents. 


l)iam. 


Contents. 


inches. 


gate, per 
foot 


ft. 


in. 


gals, per 
foot 


feet. 


gals, per 
foot 


feet. 


'^tr 


1 


•005 


1 


9 


15 


11 


594 


90 


39,758 


i 


•008 


2 





19-6 


12 


7»7 


100 


49,088 


i 


•019 


2 


3 


21-8 


13 


829 


110 


69,3H6 


1 


•034 


2 


6 


30-7 


14 


962 


120 


70,685 


u 


•076 


2 


9 


37-1 


15 


1,104 


130 


82,95»i 


2 


•135 


3 





44-2 


16 


1.256 


140 


96,211 


2i 


•212 


3 


3 


518 


■ 17 


1,418 


150 


110,447 


3 


•305 


3 


6 


60-2 


; l« 


1,590 


160 


125,664 


4 


•54 


3 


9 


69^0 


' 10 


1,772 


170 


141,862 


5 


•85 


4 





78-5 


20 


1,963 


180 


159,044 


6 


122 


4 


6 


99^4 


! 25 


3,0o8 


190 


177,206 


7 


1-66 


5 





122-7 


• 31) 


4,418 


200 


196,350 


8 


217 


5 


6 


148 5 


35 


6,013 


250 


306,796 


9 


2 75 


6 





176 7 


40 


7,854 


300 


441,788 


10 


339 


6 


6 


207^4 


45 


9,940 


350 


601.322 


11 


412 


7 





240-5 


50 


12,272 


400 


785,400 


12 


4^91 


7 


6 


276 1 


55 


14,850 


500 


1,227,190 


13 


575 


8 





314-2 


60 


17.671 


600 


1,767,150 


14 


6^67 


8 


6 


354 7 


65 


20,740 


700 


2,405,290 


15 


7-67 


9 





397-6 


70 


24,053 


800 


3,141,600 


16 


8^72 


9 


6 


443 


75 


27,611 


900 


13,975,750 


18 


1104 


10 

1 





490-9 


80 


. 31.416 

1 


1000 


'4,908.750 



Table II. — Quantity of Water contained in Square Cisterns or 
Tanks, per foot in depth. 



Length 




Lenph 




Len^ 




Length 




of 


Contents. 


Contents. 


Contents. 


of 


Contents. 


Side. 




Side. 




Side. 




Side. 




ft. in. 


'tr 


ft. In. 


gals, per 
foot 


feet 


gals per 
foot 


feet 


gals, per foot 


1 


625 


6 


205 


25 


3,906 


90 


50,625 


1 6 


14-06 


7 


806 


30 


5,625 


100 


62,500 


2 


25-00 


8 


400 


35 


7.756 


125 


156,250 


2 6 


39-06 


9 


506 


40 


10,000 


150 


140,625 


3 


56 25 


10 


625 


45 


12,656 


200 


250,000 


3 6 


77-56 


11 


756 


50 


15.625 


300 


562,500 


4 


100-00 


12 


900 


60 


20,500 


400 


1,000,000 


4 6 


126-56 


15 


1,406 


70 


30,625 


500 


1,562,500 


5 


156-25 


20 


2,500 


80 


40,000 


1000 


6,250,000 
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Table III.— Flow of Wateb through Sluices and Openings. 

NcxTE. — ^The " Head of Water " in the Table must represent the depth from 
the surface to the centre of the opening ; or if the opening be submerged, then 
the difference of level between the surfaces above and below. 

If the opening be bell-mouthed, or be a sluice having curved side walls 
properly tapering inwards to the narrowest part, the discharge will be greater 
than that shown by the Table, to the extent of, in case of the best form of 
opening, about 50 per cent. 





Discharge 






Discharge 






Discttarge 






Discharge 


Head 


per Square 


Head 


per Square 


Head 


per Square 


Head 


per Square 


of 


Foot in 


o 


f 


Foot in 


ol 




Foot in 





r 


Foot in 


Water. 


Area of 


Water. 


Area of 


Water. 


Area of 


Water. 


Area of 




Opening. 






Opening. 






Opening. 






Opening. 


ft. in. 


galls, per 
minute 


ft. 


_ 

in. 


gaU-i. per 
minute 


ft. 


in. 


gallalper 
minute 


ft. 


in. 


gala, per 
minute 


i 


382 


2 


3 


2.813 


8 


3 


5,385 


16 


6 


7,616 


1 


541 


2 


6 


2,964 


8 


6 


5.466 


17 





7,731 


n 


663 


2 


9 


3,110 


8 


9 


5,546 


17 


6 


7.844 


2 


765 


3 





3,248 


9 





5,625 


18 





7,956 


2J 


856 


3 


3 


3,379 


9 


3 


5,702 


18 


6 


8,064 


3 


937 


3 


6 


3,507 


9 


6 


5,779 


19 





8,173 


3J 


1,014 


3 


9 


3.631 


9 


9 


5,854 


19 


6 


8,280 


4 


1,082 


4 





3,751 


10 





5.929 


20 





8,385 


5 


1,210 


4 


3 


3,865 


10 


3 


6.004 


21 





8,590 


6 


1.326 


4 


6 


3,977 


10 


6 


6,075 


22 





8,796 
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1 3 
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6 


9 
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13 


6 


• 6,888 


34 





10,933 
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4,960 
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7,015 
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11,253 


1 5 


2,231 


7 


3 


5,048 


14 


6 


7,139 
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11,557 


1 6 


2.296 


7 


6 


5,135 


15 





7,262 


40 





11,857 


1 9 
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7 
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16 
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Table IV.— Flow of Watee over Weirs. 

Note. — ^The " Depth " must represent difference in level between the sill 
of the weir and the surface of still water above it. If the water approaches 
the weir with a current having a perceptible velocity, the discharge will be 
greater than that shown by the Table to an extent depending on the velocity ; 
a velocity of 2 feet per second will be equivalent generally to about half an 
inch, and a velocity of S feet per second to about three-quarters of an inch 
additional depth. 





Discharge 




Discharge 




Discharge 




Discharge 


Depth. 


per Inch in 


Depth. 


per invh in 


Depth. 


per Inch in 


Depth. 


per Inch in 




Width. 




Width. 




Width. 




Width. 


inchp» 


gals, per 
min. 


inches 


gals per 
min. 


inches 


gals, per 
mill. 


ft. in. 


gals, per 
min. 


i 


•334 


H 


22-37 
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87-5 


2 1 


334 


T*5 


•467 


n 


23-39 


m 


90-8 


2 2 


854 


4 


•618 


n 


24-44 


10| 


91-1 


2 3 


374 


i 


•944 


25-49 


11 


97-4 


2 4 


895 


1 


1 329 


n 


26-56 


lU 


100 7 


2 5 


417 


f 


1-734 


4f 


27-64 


11^ 


104-1 


2 6 


439 


1 


2-185 


H 


28-74 


lit 


107-5 


2 7 


461 


1 


2-670 


5 


29-85 


12 


111-0 


2 8 


483 


ii 


3 185 


5- 
5| 


30-97 


m 


118 


2 9 


506 


3-818 


32-12 


13 


125-1 


2 10 


629 


3'^ 


4-305 


5« 


33-20 


13J 


132-5 


2 11 


553 


H 


4-905 


5* 


34-44 


14 
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3 
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35-02 
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if 


6 167 
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15 
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3 2 
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V5 
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Ki 
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39-24 
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4 
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62-54 
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15-64 
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66-17 


21 


256-9 


4 2 


944 
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16-55 


8f 


69-11 
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265-9 
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972 


17-48 


9 


72 09 


22 


275-5 


4 4 


1000 
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18-42 
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75-12 
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284-8 


4 6 


1060 


3| 


19-39 
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78-18 


23 


294-4 
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1120 


H 


20-37 


9 


81-29 


23} 


303 9 


4 10 


1180 


4 


21-36 


10 


84-43 


24 
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1240 



IG 



HTDBAULIO AND OTHER TABLES. 



p 



03 

X3 






I 

o 

g M 

a 



a 






t3 

CS 



s 






^1 



>§3 



B 4 



o^ 



§1 
ll 






1 



2ie lo lo lo lo 
5 CO 'tf' oo ^ «d* 



^ OOM 

>5j«^eooo 



>i«eQooo 

> CD 00 O w 

>e)e9o««-i 



§io ir: o "^ »« 
S"C — -^ I- — 
:2 i> o o '(J* '(J* 



r^o CO — ' 00 

t-CC CTi CO W 

cc CO c^ :^ C4 



^- "+< a> ro 

O QC »C 't* 



t »0 -f -JO "^i © 
•« «0 Tfi CO CC CO 



lO 't* CO oco 
i> ^ ^ c: r* 

C«l C^ C^ i-t rH 



giO »0 GO CO (M 
o ri 05 O f C^ 
=3(N r-l ^ i-l rH 



<N O TT 00 -^ 
^ O 00 l> t* 



- © -^^ CO 'X> O 
g-M -^ 05 to CO 
«S^ CO (M <N<N 



© r^'* CO 23 

C 00 CO'* CO 
C^l I— I I— I I— I rH 



•g©CO <M © CO 
go -♦< ^ ©CO 
•^ 00 C<l (M i-i rH 






eoo« o«<HfHt 



sssss sssss 

*H fH iH e 



cDeo9e9 
oeo ^ to 



HYDBAULIO AND OTHEB TABLES. 



17 



a5 



03 



el 
60 



^ 
^ 



I 

? O 

DO S 

% 2 
I I 

P 



S 

s. 



t3 

a 






|- 




^1 






»0 OS co»« ©^ 
'^ cooi CO -^ 






110 optoo 

I CD 00 t«i-«>0 

00 t*coco>o 






S»ooo©o ooo©»o o-^oo 
oi>oQOic<M (r.O'fc:©^ ooccci> 

5<Mi-i0iQCl> 00*0"*'^ CCCOCO<N 



*»o«oooo:o MCOOO'* »o »« w o 

VQi^ iZi ^^ Q0'«*<<MOr> »C CO <M r-l 
•ft l« '^ '^t< CO CO Oi|©!|(N<Ni-t i-Hi-ir-li-i 



^C0C0(N04(M OilrHfHrHrH i-i 



•ScOCCCOC^cil CM rH r-l I-I I-I i-i fH 



0Q0C050C0O co^e^Qoco c;«oco^ 
■^Oi CO i- io >o ta nt* -ft* ce: CO jic^cmo^ 



•g "«** i> o CM CO lo »ft fH o :o o -^ t^ o 
?x-*<c<i05t* »o CO CM 1-1 Oi 00 t^ ?o ;o 

«« CM CM CM I-I I-I p-ii-(i-ii-i 



0.vHfHfH 



sssss 



sssss tnssz ssss 



IS 



HYDRAULIC AND OTHEK TABLES. 



r3 

i 

> 

a 
o 



H 2 

3 -^ 



3 



.2 * 



§. 



s 



tilli 



1^ 

la 



15 



^1 

<S3 



- . CC O I- O -f 5^ 2 « 



£,00 eoeoe9e« o«t-ifHt-iw w^^ 






>0-** ^CC00iO<M 



COOOC, --- 

S Ci l>- "^ X W O 05 00 t^ ?" 
«J 1-^ i-i r-t f-» r-t r-t 



i-ioao o 

« lO ''T "^ 



«M O "«*i 00 00 M ©IC^C^^i-l r-i 1-^ r-i r-l 



53; f 
|2 



C<MO OQ0<M 
— lO O "^ti "^ti 00 



CO C4 C4 C4 94 r-l rt 1-^ rH 



■*> U) <M Cd C4 (M 

5' 00 •*< O t-- •*< 
CCOCO C4(NC^ 



i-« OS 1-1 OS "^^ 10iO»0(M 

i-r 00 r- -f 00 ^ o C5 00 

<M r-t r-t i-H r-l i-i i-i 



i !■• »i»' "-^ WW l'- »IJ VJ '.^>l <«^ « 

«S C^ <M CM f^ »-H ri f^ r-t rl 



CD 



00000«00 9000909^ «-• f-l 



So CD O Q C9>OQ^O O 00 Q O 
fH 1-41-1090909 "^tfaOOO 



HYDBAULIO AND OTHSB TABLES, 



19 






0OH< CO ?0 t^ COCO < 

. CO «0 00 i-t « TtH UJ C 

1-^ -^ C^ CO * 



§ 



! 

I 






II 



OS S 

"I 
4 






^1 

fl 

Is 



fig! 



igiSi §§i§ 






S"^ OO CO tfS 

QQO 00 (M O O 

:Sco CO ^ cs CO 

a,(N Oil <N i-l rl 



«^ (M t-i CT t^ m o o to 

^OT J-lOOi 00l>«D>O 



*»00CO«O«-^ 



00'<*«C0OiO o»o«c»«o 
«OTtH — c;co oco»-«o 

C<I (M CO i-i 1-1 i-i p-i ,-1 1-^ 



O "^ O CI ©!I o >o ©Q o 
-^TtHCOCOd <M©ai-<i-t 



goo (M OS CC CO 
•2. W CO C<l Cq (M 



00 ^ CO »0 ?0 «0 "^ 05 '-' 
OOiCO-^iM r-OOOOO 
Cs| i-i f-H i-i rH i-t i-H 



So<M -* tr «5^ 

S !M I-I I-i I-I I-I 



-O'^COOC 

$l>CO f-i O) « 

«s CO CO CO I-I p 



r 

28288 mil 11 



> 00 O 



20 



HISBAULIO AMD OTHEB TABLBB. 



iilii 



I 



C9X» lAt^t^OO OO 



I 



II 



3? 









111131 iliii §ls§ 



oO OOOtO 

50©^ r-i 1>fH 

tC5 '* i-i t^ -*< 
CQCO 90C4 04 



o»«ooo 

OO -HOC ©!| 
d 1^ iH i-H rH 



So-* "^OOCO 



C000C50 
p O O i^ " •■ 



coc 
occ 



•gO'* ©^ QOfH 
<S T»4 CO CC 99 (N 



COO rH OOO 
OO O^ r-iQO 
5C0Cq Oi|©ii-< 



^l 



$ 0> O CO O l^ 



[sssss sssss 



SSSSS SS3SS 



>OfiD 
>aoO 



HYSBATTUO AKD OTHSB TABLES. 



21 






^ • fM i-i 04 CO ^ QO 



s 



li 



liil 



ISSiSS SSSIS S32S 



SOOOOQO 
OQ9 i>Q rH '^ 

"gjTt* •* CO CO « 






OiCCiOQO 

!-• i-< o 1:- 

IftCOO^O 



<«* 09 CO OO 00 iH 



If 
It 



art* CO- 



00 CO CO CO 

^cococo 



•SCOCOCO MC 



Oil iH »H f^ i-l 






SOQpiHOI<<f4 



f 



eiioco»«2j 

iH Q0CO'«*<C0 
on fH iH i>H fH 



lACOO^oS 00C««DCO 



I 



oecDMO 
mmiHiHiH 

iiiii 



e oocDie^ 



^i! 



.a * 



s. sssrs ssit 



22 



HTDRAULIO AHD OTHEB TABLES. 






Xtl » 






sri?!. 









V Ida 



II 

isir 



3 00 CO —^ 



OO X ^CS 00 
f^C4<^COQ0 



g^S^•eoeo lOioco^CD ^Soto 



liilli %vM^%% ls§§ 



cOOO fHO 

o oi CO (M '*« ;o 

:^<^ QO 34 oo 



t^o i>ac t* 

CO C4 00 -^ <M 



C4 O O 00 
O l>CO'* 
(N i-t 1-I ^ 



$eQ i><M co(M 

•^ O '^t* -^ CO CO 



OdCO CCOQO 
01 (M04(MfH 



eoeQr>cOM o -^ ©q «« rH 



-^ ^t^co 

1^00 00 00 



»0'^CO'<*«CO 
gOCOCMOOUd 
■"^COCOCvKN 



OOOS»« ©« 
CO Ot^O"* 
C4 01 ^i-H rH 



■^ 



Soococo-^ 



t^ 00 ©loot* 



WCMOil^i-l i-Hf-4fHrH 



©lOCO •-• 
COC0(M r-t 



•CO fH e« CO iH 

Boo CO 00 OQO 
■• ©« ©^ Oil ©« »H 



>CDe«0 OOfiD^^ 



ss§§§ iiiii §iii 



.S S ft 2 S 



ETDRAULIO AND OTHER TABLEg« 



23 



o 

•a 

* 8 

n o 
C/3 O 



I 









11 



-■I 



It 






C(M o <D oo r^ - 



gfHOOfHOOOO I0««0^ 
fefcfH iH iH vH 



1« 09 00 00 



^§SiS§ SS8SS 8SSS 



SoeotO(Meo 

« (N "«*i O i-i ©1 
S-^t* CC05CC 00 
S GO CO to to ^ 



o«o^ o-* 
f— CO CO I'- CO 

e« 1><M 05 CO 



S^«o -* CO -^ -^ 
«M>o<^tico coco 



•OCOCO'^'* 

I-'* ^ cs r^ 

CI 5^ C^ '-' rH 



^ J <N -^ 05 O CO 
A I S lO o i^ «o -^ 

g,(N ©« rl rH r^ 



ScoSo© 

C^ r-t 05 05 00 



rH -H O CO 
OS CO CO 05 
CO CO to <^ 



■»» <M -^ OS t^ CO 
iOil'^ OS CO -H 
•^-^ COCq CM©« 



i-»OS -+<OH< 
1^ 00 CO to 00 
(M rH i-i rH i-» 



oOOSOi-t'^ lOO-^OCO CO^COtO 
Oto©QCOi-lt>» eaOSOCOO t^CO"^<M 
5 CO to i*< <^ti CO e0O1(M&4C4 ,-Hf-ii-irH 



^o9to^rH<44 i-itot^t^co e<itoaoQO 

SO'^-HOSr^ tOCOr-iOOS OOt-COtO 
•« CO Cq W i-t rH ^ ,-, r-l r-l 



S.S2S8S 8SSS* •-"••• 

I 
siBii iiiii iiii 

lH lH »H 



16 



HTDBAULIO AND OTHER TABLES. 






I 



2 ^ 



a 



I 



hi 






^ 

^ 



2 



5 



CO 3 

ll 






u 

n 



II 






liic 



iOO ra O CD 00 O w 
eoeo eoe)0«e)«H 



So «o o ut u5 
§i(^ — -^ I- — ' 

S l> CO O '(J* <i*< 



r^ o CO — ' 00 

t^ CC Oi CO CO 
CO CO ©J 3^ <N 



r^ "+< a> '^ 



*» o r^ t^ CO "M 

^»0 -f ao 'f o 
•««0 ^#1 CO CO CO 



lO 't* CO O CO 

r^ ^ ^ c: i> 

C<I(M C^ i-t 1^ 



gtfSiO QOCO (M 

o ri Ci »o f (N 

aOl rl ^ i-l rH 



- O -^^ CO -^ O 
S-M -*< 05 CO CO 
«S ^ CO C^(N <M 



C5 r^-^ CO ?o 

C OOCOtt* CO 
C4 r-( rl i-i i-H 



S 

oQo X o r>- ?o 
:5 40 ^#1 '^ CO CO 



gOCO <M OCO 
go -♦< ^ C5 50 
-co (N C^ i-i ^ 



O CO — O 05 






SSSSS SSSSS SifS 

iH fH fH e« 09 00 ^ >o 



HYDBAULIO AND OTHEB TABLES. 



17 



t 



.9 

O 



I 
^ 

4 



I 



i 

p 

ii 



s 






^2§ 






I' 







=3i 



Ji 



t--i 



I— • OQ CO 



isssss 






iiiiii iiisi s^ii 



*»0«0 O 00 ?o 

ft'CM ^ O TtH -^ 
«O'*'^C0C0 



eoo<N oo 

QQO CO 0» ;£> CO 
;gCOCO(NG<l <N 



C<l rH fH rH rH i-i 



«C0 CCCOC^S 



lOrt<T#iC00(5 CIC^C^CN 



■g"^ t»0<N CO 
?C» rf* !M 05 O 
««C^ (M(N >-i I-I 



»0 CO C^ i-i OS 00 t* CO « 



S3SSS SSSSS ^i 



IS 



BTDBAULIC AND OTHER TABI^ES. 



of 

.a 



o 

to 

o 



§ I 



.3 



S. 












I 



^1 
55 



=1 
Is 




lO O CD CO CO «0 O 

. CO o i->. O -^ C^ CO 

f-i rH<M CO 



lisi&s 









Soooo-** 

o O O I- Tfi o 
SOT l> -^ cc c^ 

a^ '^ ^ - ^ 



^ 00 00 lO <M 

-"f CO 00 CO CO 
O 05 QO t^ CO 



fM O 00 O 

r^(N CO o 



i 



•sococo*^co 



"tt^lO CO CO''** 



I 
I 
1 



C<MOOQ0<M 
oCi (M CO ^ I - 

= lO O '(J* -V 00 



|«ea 



COC4(N (N 



!-• 0> •-• Oi "if 

i-i 00 r- -f 00 

« i-l i-t rH i-H 



♦»00 O 00 CO CO 
5 I- O —• C5 t-- 



9iocDooo oocoScoS ^S< 



HYDBAULIO AND OTHSB TABLES. 



19 



Oi 

i 



bo 

a 

o 



I i 

3 '^ 
B ft 



Vi 



1 






s 2 > o ^ 



2^ = 






II 



^1 






I 



) "^ CO ?0 t^ CO CO o t- 
5 «0 CO rH irt TtH ift 00 O • 
i-t — t<N CO O CO • 



\nu nil 



Boooioe« 

go t^MOOOO 






S-* ooco»2 

QQO 00 ©Q O »0 

:5co CO ^ cs «o 

a,<N (M <N r-i fH 



^ Oil 1^ CT t^ m o o to 






«0 Tfi — Ci ?0 »0 CO ^ o 



•^ -^ CO CO d C« Ca i-t rl 



$00 (M C3 CC C 



OOiCO'^iM r-OOOOO 
Cq p-i 1-1 i-H i-l i-t i-l 



So ©Q -* t^Oi 

5 ,-. 00 «0 "^ C^' 



^ O Oi CO i> <o >o 1 



-OrHCOOCO 

3^ i> CO f-i OS «o 

««(M <N <N I-t r-l 



OOiOt^»Oi— I <NCO>Q00 

'$•5:^00 ooi--«5»o 



2ssi§ mil iiii 

disss ssssr ssts 



20 



HTDBAULIO AND OTHEB TABLIBB. 



A 



I 

t 
I 

■^ 8 

CO ® 

g fH 

a I 



1 



"^tll 



^ri^s. 



as 



I 
ft 



si 
as 



I 



) 0> «b-b->00 OO 



2 vH O ^ C* O 



^QtfdvHb* lO « 0> b* 






OvHOOCDCD AOOOO 



SOOWDOO 

a o; "«♦< F-i t^ th 

gjCO CO CO w « 



0>0©©0 b-Ol^iO 

OCS-HCO(N ©QOCOO 

i-HOit^»«CO ©^ O Oi 00 

01 1^ iH i-H iH i-» i-H 



S**** CO 1*4 o ©« 
©qoi-f !>©« 
*H O '^t* tH CO CO 



01 C4 C4 04 i-i iHiHf-liH 



o O »« »0 >"*4 "^J^ 



i-H Oi -^J^ (N -* OiOCOCO 

gOi(N«00 CDC0Q05O 
»«U5'^'*< COCO W(N 



^^^ (M O0.H 
•StH COCOON (N 



(N W iH iH iH 1-H iH 



CCOCOi-l « 
OOCOtH* 

:^coc4c<ic 



1» CO 



ggSSS 2-«" 



sssss sssss sss 



HTDBATTLIO AND OTHEB TABLES. 



21 






1* 



f-HoeocDoo 



II 



II 



iS 



liiisi liiSii a§s§ 



SOOOOQO 
P<M t^$ fH^ 

5QOCO "^ 



«s s 



. . ^, ;o o 



l-H »-< O t^ 






00 -»♦< (NOi t* 



SOC<1QOOS Oi 
^iH iH iH pH 



3 00004 



CO CO CO CO 
10^CO(M 
•^ CO CO CO 



•» CO CO CO M« 



04 iH iH 1^ i-H 



§1 



f 



« iH 1-H i-H fH 



■gOCOO^Fl 



Si 



a5i>coc 



RSSSSS sssss 

I 

ss§§§ §1111 



liii 



.gss:^:^ ss:i?£ sss 



22 



HYDRAULIC AND OTHER TABLES. 



s 

^ 

-§ 



08 

a 

I 



I 



S « 

pa 






||i3:|a 



f1 






II 

ssir 












^4 ^4 ^4 



OOOtfdAO esQQo 



e9*HOO>CO fe«CDtOiO^ ^MeoM 



-eOQ^^vH cotetOvHea o^•eooo 



SoOOiHO 
OC<1CO<M '•^^ 

5^*00 s^ too 

g,» O «0 -^ '^ 



t^iOOOO iH (M ''t* i-H 
l>Ot^<»l> 04*0 00 
O(NQ0'*'<M Ot^CO'* 



"gOCO COOOOi 

s (n ixm co <m 

*-»otH'* coco 



OOOCO-H-^H -^HNOCO 
OOCCOQO OtHCCi-I 
(NC4C4C4i-i iHi-li-ip-i 



goe^t^coN o-i«eiio^ '«*<.Ht^co 

^Ot^»OCO(N r-i0i«t»O OO"**'* 
Sji-H 1^ fH fH 1^ fH 



•gO'^CO'^CO OO0i»0(M COOiOC 
$OCO(NOOlO C0OI>>0'^ C400G 

•Sthcocog^c^ c^©a»HFHFH f-i f-i i-i 



>OC0C0'* t^OONCOt^ 



»OC0rt 

,, _ CO<M F-I 

(N f-l »-< iH i-4»H iH 



•g CO F-< ei CO 1-4 »ocoqofh©« <noO'-<'4« 

SOOCOCOOQO CO-'^O^-^O Odt^t^CO 



S3S 882SS •«"«"' 



sssss §|i|§ §111 

fH fH 



ETDRAULIO AND OTHER TABLES, 



23 



2KS^ 






I 



^1. 






(2 



n 
s 

i 



I, 

I 



-•I 
^1 



II 



■?5 






»0 *H vH C 



gvH OO *H OO OO 
t£vH vH vH *H 



«OOOptfd 



8SSJ 






C^"^ OCOiCC 00 
g^OO CO »o *o '^ 



CD t^CO O 
Oi 0> 00 CO 
C^ O 00 CO 
0104 i-ifH 



tJ >0 "^ 00 -^^^ 1-1 

*-»«'* coco CO 



*OCOC0tH'* 

|, ^ ^ o> t> 



OC<l CO O) O CO CO 

, 5 »o o 1-- *o >"*< 

^C<l ©I fH i-l r-» 



CO 'JDi-f O 

_ ooooo© 

C^ i-H OiOS 00 



.M ^ >0 CO 
O) CO CO O) 
CO C0 40<^ 



"^"^iCOO^ C^Oil 



r-i 00C0*O 00 
d i-H P-( rH rH 



OO <N CD 1-1 l> 
^CO »«'*'* CO 

8) 



>00*mOCO 

oioi »o coo 



SO "-H i-HOi l> 
•« CO <N ©1 fH 1-1 






>CDe90oo oie^eo 



s§§ii iiiii iiii 



.2 r R 5 « 



24 



ETDBACUO AND OTHEB TABLES. 






I* 
I 



S ^ ^ lO t^ 
a • i-H fh ©;i 



CDOCOO O ©O 

iM >0 1-1 -.+1 G^ O O 

CO''*^ t^OSTH CO CO 

i-H (N CO 



siiii§ 

tie) fH fH r-l fH 



lo>ooe 






oo>oo^-co toto^ 



lisiii eiiii s§s§ 






1,00 



t^r-IC^r-l'* OOQOOO 

eOQOCOCDl> C^'OCSCO 

eoi>»-ii>co C5 CO CO o 



•Stfdi^'^coco 



00 00 CO CO C^l 
00 UO Oil C 00 
e>l ©^ C<l C<l r-l 



St 



p 

53 



S<N r-lOi QOCO 



11 



co.-ic<ieoo5 

r^ '^ tn '•i* 1-1 

_. COfiMi-iO 

,COC<IC^C^»-l i-*r-lp-ir-lr-l 



1-4 r-l CO -^ 
COO lO (M 
00 00 l> CO 



g>»*4 CO ^ Q0»O 



<M Oi I'- « "^l 

04 i-i f-l I-H I-H 



3<M-Heioco 
po^ i>oo (M r- 

SQOCOiAO^ 



1-H 05 <N i-hO 
!-• -^ <M Oi CO 
"* COCOON C^ 



COl^iOCO 
C^ OQO CO 
C^(M rH rH 



*• CO 00 •«*< © CO 
$r-l»O0^ O 00 
•SG0C4 94 (M rH 



I 

V O CO CD O 



SCDCQOOO CDtfd^CO 

iilii ilii 



HYDBAULia AND OTHEB TABLES. 



25 



eS 

to 

d 

? 

s 



D 

S 
o 

.a 

i 



>: 



Qaantlty 
required to 

give Velocity 
of 150 Feet 

per Minute. 


1 .P2SJ: 

1 


CO ''t* t>. o -t* 
1— 1 1— 1 


©i w * * 


1 
1 

2 
g 

1 

a 


4 
i 


1 


eallons 

27,100 

21,926 

19,052 

17,080 

15,608 


18,550 

12,154 

10.500 

9.526 

8,540 


7.482 
6,774 
6,055 
5,255 


1 


liii^i 


%1%U 


HISi 




O O^ t^ CO CC 50 

"scoooToobr 

"•l-H fH 


oopo o 

<0 (3d O CD rH 


8.630 
8.320 
2,950 
2,530 


>• 


•^co-^-^ooco 


§§§sg 

CC <N -N C<l rl 


Ift ^ Tf >0 

CDiO«^ 
1— • 1— 1 r^ rH 


<§2' 


i 


lilsii 




iHlOr-lO 

o cs r. i^ 

OOiOO t- 


^ 

> 


•S^COCO(N(M 


WO^rt FHr-4 


CO »0 CO -^^ 
(N — OOO 
IH 1— 1 fH 




5 

1 

> 




'^ttqococo©* 

i-i ir: C5 O -M 
JO'^COOTCO 


^ b- Oi QO 
QC to C<l Od 
C^(N(MpH 




<OQOaot^-f« 

CD Tf (N f— O 


Sao t^ CO 




1 




feet per mile 
L in 66 80 
L „ 100 52 8 
L „ 132 40 
L „ 165 82 
L „ 200 26-4 


I ., 264 20 
I „ 330 16 
I „ 440 12 
I „ 628 10 
I „ 660 8 


L „ 880 6 
L „ 1066 6 
I „ 1320 4 
L „ 1760 8 


1 







26 



HTDBAULIO AND OTHEE TABLES, 






8 

> 

bo 









^1 



II 



U 

St 



I 



• ©^ CO '"ti o 

• i-l (M CO *0 



o »« o o o 

05 "^ O CO ^ 

L-* O iO rf CO 

i-H i-H c^ 00 



sSSSmS 
50009® o> 00 



sssss ssss 

^ fH 10 o o> ^t<-oeo 



$«-iQO>OvH b*O09 

<Mt-S^eoeo e«09e« 



CD Ctttfd >o 00 
b*009 0> t« 



SiOQOC^ l>l> 



00 O O 
CD O 00 '<*i CO 

10 oa rH CO CO 



0000 

iO QO *« 05 
CO l> ''♦^ o 



|>;OCD*Orfl ■* CO ©p CO 



««<C> -^J^COCO CM 



10 CO O l> CO 
CM (M (N i-i •-« 



a t> »-i -<*< 05 e^ 

« »0 -tH CO ©^ 0* 



OS O «O0O Oi 
l>00»0 05 CO 
<M O 00 O -^ 
04 CM 1-1 i-H r^ 



oooo 

1-1 -^J^ "^ CO 

CO F-H 00s 



SouOQOOCM oa i> *o ec c^ ^c 

"•-' O CO 0>l CM CM l-H r-l 1-1 l-H i-t l-H 



goCOCD »C I" 

^:»ioo 00 i>co 



^ oa»«cM 00 

00 CM l> rH t^ 

»o »0 "^ -* CO 



<D O 10 »0 
CO ^ CD CO 
CO CM CM CM 



I 



!gS§SS ss-*-* 



V eo Q w eo 



3S 



00090 

eo »<• iH o 

rH 1HC9C9 



HTDBAULIO AND OTHEB TABLES. 



27 



I 

3 



bD 

O 






QQ 
tf 

•J 



tpll 






•S Q 



II 

l| 



n 



I* 



^7 



I 



t 



'04 00 



ooooo 

coo 00 CO o 
00 i-H lO <(^ o 

iHFH©a CO 



liilii 

»« 09 09 09 S 



§i§ii 



§gi! 



liilii liiis Ssss 



aoOOOOO 
OC4 CO CO ;0 rH 

"©4 r-i fH 11 i-H 



OOOOO 
"* o o^ »o ©4 
toco :0 "(HQO 

oaraTt^cD 



»oo«o© 
r^cD(M 1-1 

OOl 00 CO 



S OJ 05 O -^ »H 
•m CD "1*1 -* CO CO 



^cooo-* 
CD "^ c^ oi r* 

Ol ©4 ©4 fH i-l 



>•«*< coo 

5 CO ©I -^ 



eoooooo 

= ©« t^CDi-H CD 
goo O "^ '^ 00 



CO i_ - - - 
fM O0i«©l o 
00 ©4 ©4 ©1 ©4 



OdQOOlQ 
©4 CD CO t^ 
00 to -^ ©I 



5 CD ©1 ©100 00 



oooco-^co 

©1 H -i i-H »H 



§000100 i*<t^ior*oo cob-ooc 

g^Oi-^to-*** -Hcocot*c5 t^ococ 

a«H>.*<©40CJ 00t*CD»O»O tH'<«COC 
^©4 »H ^ PI 



-i*<fMO©1fM QC^HWIOCD 0'«*<t^0 
$QOI>©ilOit* '^♦COCQOOi OOt^COCO 
* CO ©!| ©4 Pi I-l iIp-IfHpH 



isssss ss 



cocDie ^coe^Gi 



iHe9e909 ^tfdCDOOO O0fc-»HC 
«H ^4 fH 09 C 



2d 



HTSBAXTLIO ADD OTHIB TABLXS. 



4 



I 

I 



.a 



tllll 



SI 



ii 

60*5 

1^ 



I 



o ooo o oo < 



iH»HC<CO lOOdC4 



iiiiii iiiii §ii§ 



IIIIII iliis §ISI 



aSSSSS 

O CO "i^ .-I CO « 

3 



©oooo 

CJ t^O C7SQ0 



ssss 

OfHCO o 



)C<IC4C4 pHfHiHf-If-I 



«i CO 00 CO oooo 



01A0U)0 

CO t*""^ '*' o 
»00»OOiCO 



'S,^OQOI>CO lOO^OQCO 



cotNCiTefl^ 



Bo -M -t* — to 

3 CO-* CO CO (N 



> ^ QO CO 'f^ 
I (N fH r-i iH 



Sooiftoo 

OQO O I— I •^ t* 
^COCOi-iOOCO 
gjCO ©« (M r-l i-< 



CO O t^O©^ 
^ CO ^ o o> 



)t^C0»O 



* 00 cq CO •«*< "* 

bC^©TH--Oi 



a ^ 

I 

SS3SSS 

d £ £ s :: 



MOOD CD le 









HYDBATFUO AND CTHEB TABLES. 



29 



t 

I 

.9 

I 

I 






is 



nil 



flit 



I 



ooc 

Oi ooc 



• o© ooc 

I O) 00 CO 00 C 



i-l i-i N CO lO OS 00 



iiiiii §ii§i iiis 






Soc^< 



>o »o 
> ooo 
SCO »o 



o oooo 

C^ CO oo oc.o 
i-HOQO Tf QO 



ooo»« 
t^ :o 00 1-1 
I>»0 -M Oi 



4a94'MaO 
«S00COtM 



coo 

i*< CO 



O-M ©(M c<l 
00© t^cc ^ 
00CO<N M<M 



g; 



B,©00©0 

goo © -^^ 05 •^ 
Sio © f-4 c^ o 



h 



©o©oo ©o©o 

<N©©CO^ Oq-OO© 

t*©(Ni-f:0 OOOOCO 

00 00"t^C0''»O Ut^yiliCO 



•<N<MC<ICOO 

^U) CO 00 <N Od 



C3 <M CO QO (M 

»0 CO O t^ CO 



a©©©>o© 

S3 t*^ CO 00 CO 
g,0 <<< CO (N ©^ 



OlOO©00 



©CO t^r* 

O <N (M 1-1 

CO -^©05 



■SQO<N ©•<*<© 
SCO CO l>CO F-i 
•^ tH CO C<l ©^ « 



a ^ 



MOflOCOtfd ^000909 



SSS3S 



a t s i 



80 



HTDBAtrUO AND OTHER TABLES. 



I 

bo 

a 



1 = 



s 


$ 


P 


1^ 


^ 


G9 


S 


f^ 






>H 


^ 


^ 


£ 



a 
a 




u 



o oo o o 

C51 i-lCO(N (N 
fM GN CO CO Od 



II 



1^ 









3oo^ 
So^ CO Oil 

ai>coai 

g,C<l<M r^ 



CO '^ 



O O CO 00 GO 
«0 00 »0 rH CO 
CO p-i O Od 00 



00 CO o t* 
-f '^ Oi Oi 
i> CO oo 



SJOO-^ CO 
«M^^ CO 






O 00 CO (M 00 
tH O 00 CO ^ 
<M <N i-H i-H i-H 



OO CO CO CO CO 

5oiooo 00 CO 

Slt^ CO O tH -^ 



O CO O 00 CO 
Oi"^ OCOtH 

eococooi c^ 



CO Oi cq CO 
1-1 00 t^o 

Ol rH i-t i-J 



?aoco CO CO 1-1 

«« CO CO <N Oil Oil 



^COCO© O'^ 
5<N Oi ?o CO (M 
S)(N I-H I-H I— I r^ 



^O t^OCOCO 



g^O 00 to <(|4 eo 



SSSeoo SSA^e9 SSoS 

t-lt-lrH 09e9CO^tfd «OOOeO 



HYDEAtTLIO AND OTHER TABLES. 



31 



'if 






^ CO lO ooooo 
-•^coao c<i— <co«-io 

»-i (M 00 CO 0> 



o 



i=a 



^1 



> ua CDC 

4 00 00 09 09 






3o o »ft o o 

o 00 O t> t- l^ 

5 '"ti Oi »-^ t^ rH 
§,>»*< CO 00 <M (M 



000<M0 
•»ti CO iO 1-1 CO 
C^ Oi t^ lO CO 
Oq rH ,-J i-H r-l 



CO CO 00 1^ 
<N O Oi 00 



■goo CO OtHO 

S^o •♦< CO ^ oo 

•►^irt -tH 00 CO (M 



■^ (M 00 C^CO 
lO (M C5 I- O 
CsiOl rHi-H rH 



!-g 



r! 



Siio (M ^ O 00 

g)0 05 t* CO o 



t^OOiCDO 
<N CO O lO -M 
iO "«*< tH CO CO 



05 UO t- O 
C<l (M (N (M 



giM O »C 00 G^ 
go »0 00 '"ti (M 
""<*< CO (M (M (M 



1-1 CO CO CO "44 
O l> »-•?. CO <M 
CarH rH rH i-» 



:5 a! 



So CO f— 00 CO 
SjOO OI Oq rH rl 



♦»(N i-« ^ <M C» 
§5 p-> I- <N 3i l> 

C5CO (M <M rH rH 



S'^ 



^SQ09Qe9 
c^O 00 to 9 00 






OOCDOVO 



40000 

>ra ^04 
I eo ^ io 



> oo ko S 
>aooco 



32 



HTDRAULIO AND OTHER TABLES. 



& 




TS 




S 




O 




i 




> 




4J 




03 




bf) 




fl 




^ 




O 




« 




M 




^ 


8 


^ 


•g 


S 


.9 


^ 


OD 


3 


^ 


^ 


P^ 




w^ 


Cfi 


X 


g 




-< 


.c^ 


^ 


^ 






W 


CD 


a 


i 




Pm 


g 


et 




?! 



a 

03 




CS<NQO<M^ C<1 -H :0 O 

CD »0 O O -M CO CC <M O 

OOO'.'^fCO ^OOJQO 

©J 1— I i-H i-H 1-^ ^ .-I 



Imc 



"rt* iOGOG^Q'i 



CO -34 O »0 » OCI^lft© 

CO O » O 't" C<1 1-^ O !3i 



^ -^ CO -^ ©« 00 O CO O 
CCOCC©«« (MOCCCO 
^OO-TH-t^CO COCOC^<N 



$t^oco zn -H 
•«co coe»i(M©« 



•3 CO Cfl C<l !N »-N ,-H ^ ,H r-i ^ 



■eocoxoo O'foooiao r>- o n -^^ 

* <N C<l i-t ^ f-l i-ip-1 ^ 



isssss ssss 



oo otfd^eo 



iSSSS ssiss ssss 



HTSKAITUa AND OTHBB TABLES. 



83 



I 



II 

i .8 



H 

.a • 
s ^ 

I ^ 



1 






15 

II 



11 
IS 









iSi § 






isssss sssss ssss 



nil . . 

S)09 0> CO fe^CD 



isssss sssss suss 



flOOO oo 

5CM co«occ o 
g,0 ■* CO 00 CO 



Sg?§§Sg §2lg2 

01C 



■gOiCMOCO'* 
SOOO TfOQO 



04 04 f-i i-H r-4 1^ i-H i-H 



cooot^co© 

Or-I CO !>»« C^ 
5»«<N©O>00 



O-^QOQOQO i-iOr*'«H 

CO t^ 00 CO t* i-HQCCOOi 

t«coo40<^ <^GOooei 



goo i-« r^ -^ ©^ 

-COCOO<(NO« 



oai>iftcoc<i ©dioot^ 



:=thcococ^oi 

s> 



CO(NQ0C0t> OOOOCP'^ 

i-t od <:o iO CO i-H © dd 00 

e>l rH i-H rH fH iH r-i 



•g©coei©(N ©^<o® 

$ O -**< i-t Oi t* »0 CO f— © 
"S CO N N l-< IH »-H i-H 1-^ l-H 



tOC0f-^©0> OOI>COO 



I 



S88SS 



SCDCttOCO CDtfd^eO 

lili§ i|ii 



Si 



BtOBATTUO AND OSHXB TABUiSw 






O • • t* O 00 



I 



IftOOOO 

i-H lO 05 t- O 



g 









^1 



isssss 



OOOOus 






iSllli isi 



090^1-4 ,-1,-1,-if 



QO 00 O CO CO 

:3 *o (M <:o i-H r^ 



) — ic<i o CO 

I Ci »0 CO o 
) <M (M (M (M 



«ft O O <M 
QO (N »0 CO 
l>«D >"*< (M 



- O '^ f-l tH CO 

«0'^coeo (M 



lO 00 00 O (M 
lO <M Oi 00 CO 
M (M rl F-H i-» 



OOOO 00 OCD 
aoo lO CO (?J O 



»Tf(M CO CO 00 

!J Tt< CO C< O^ (N 



C^ OCO CO OO 
O 00 O tH <M 
04 i-H f-l ri fH 



So t^O 00 o> 
5"^ CO OO CO o 
>^U) '^ CO CO CO 



O 00 00 © 05 
l> CO O 05 O 
G4 G4 C^l i-i rH 



*»eo»o 1-1 00© 

g' .-I iO G<l 05 00 



I 



|8SS8§ gSSS- "•'•" 

I 



RTSBJIUUO AMD OTHBB lABLBB. 



SS 






• t*©co C5 »o Oi ;o Oi o to 



liiiil iiiii fill 



mill liiHi §aHs 



'a-*' 

If 



BttdiOtOOO o to o o o o to to o 

^OdTt^^OOiO O) to O QO to 1-4 O) t^ >o 



'StO'^COCOCO Ci ©il d pH i-^ i-H pH pH i-^ 



11 

Is 



aOtOOtOO 
30COCO toc< 
: CO GO CO '^ CO 



^coao<x>^ico p-t ^ 
g,OI l-H pH p-l i-l ri p^ 



©COt^tOl^ ©Tt<i-HOO* 

tO(NOiC<l<M COt^pH'<it< 

pHOQOOOt* 50tOtO^ 



^tHi-HODCDpH 
<S «^ 00 04 dl C4 



Ot*->4<0JC0 totoco©^ 
pH GO CO '^ CO i-H O OS 00 
0»l p-t p^ p-t p^ r^ r^ 



§1 



CIOpH (N CO"* 
0»0 CO CC ~ l^ 
SCO to ""^^ '"f CO 



"4<t>C0pHt* O5C0'*t^ 
©I 00 to 00 O t^ CO Th C4 
CO(NC^(NC<l r-li-»r-lpH 



-COTtlOt^CO 

H(M CO ooeoo 

S 00 04 04 04 Pi 



sssss ssss 



coesoflo <Dto<«co 



CDOeoSS SmSSS oo^SS 
«HiH«He9 e«co^toco oooeot« 



D a 



36 



HTDBAULIO AND OTHEB TABLES. 






eS 






CO CO 
W CD 

el 



l& 



,*-. 



M^n 






Z"|?S. 



iP5 



II 



I 



I o 



.ssss ggsgg 



liiiii iiiii liii 



t&S^comco 



§§!§§ 



SS9^ 






QOm Q0O(N 



CO »-lQO O 






W W P^ i-H fH 



OO'^OOt* 
CQ (NOQO 



s§ssg 

2o^ oi t*«o CO -, _ 

i,Q^ i-^ i-^ fH 1-4 iH l-H 






>coo r<« 



•HCOCOWOilW r-l i-l p^ 1-4 i-( i-( 






QoS»-i OjE^SS 



lAQOOQ t^ 

U; OQO VS r-l 
CO 00 04 04 99 



UdO<44U)0 

^ Tt< -H Oi I> 

0^04 i-ipH 



S^e 






fioe^ooofiD lo^coc 



i§§ii ii§§i iiii 



HTDBAULIO AND OTHEB TABLB8. 



87 



.g 




•3 • i-i»-i<N 



CO »-i ?o »o u, 
CO CO 00 00 o 






iiiiii i§ 



^ rT^ <D *o CO 

(£09 «H vH iH «H 






Isllis 



fc«air»eoco 

09 01 09 09 «H 



S33IIS 



3oo ©»ft o 

P Oi O CQ Oi 



^ Oi O CQ Oi '•iti lOt^OCOOi 
g,53 00l>COiO lO-^TtlCOCO 



•CO (N 00 00 
0O»O fH t> 



$CO OCOC^ 00 



-^ca i-H Oi 



5,©ii « c^ f-H i-i 



OOOOOfH 

CO t^ CO coo 

•«ti (M »-• O 0> 



OOtOO 
05i coco i-H 
00 t>COlQ 



gl^OiCOOCO 
g CO i-H 00 CO C<1 

■<coeoc4(M04 



rHiOOCOTt< 

o t^ cOTt< ©i 

C<l fH »-• rH i-H 



SoOtMNCO l> 
PiO CO OS CO CO 



OONtHCO CO 
rH CO CO Oi »0 
T^ CO CO ©^ C<l 



CO o oo -<* 
C4C4I-H rH 



$OOTt< (N O t^ 
•^Oil Ol C5 W 1-H 






009000(0 kO<«e009 



§§lli iliii ill; 



8^ 



HTDBAULIO JlND OTHEB TABLES. 









8^ 



I .SSSS 828S8 g 



iiiiil liisi Sill 



lll§i§ iiS§§ !§§§ 






OQOOOO 
OS »-• t^OQ CO 



3)0 O^QOt^CO iQO-^^00 



00 Od to 1-4 



St>-THt^«Oi <0 C5 © QO CO 



1^ 
II 



Sooooo udoeoto 



OCOOlO 
t«CO to 1-^ 

o)Gor*-co 



>OtAQ0^ QOOiOOOQO 
JCOOiCOCQ OQOCO>«!H(N 
»e001040i « i-t »-H rH i-» 



5» 



S-^ootoo ©oooo 



to to oo 



S<44tOCOQOfH O^OQOeOO) 
OitOOQOQO CO'^OQi-HOi 
*^ Ol ©» OQ ©il rH l-t l-H 111-4 



!"!» 



I 

§§i§l ii§§i 1111 

iH «H iH m 



srs rsrris 



HTDBAX7LI0 AND OTHEB TABLES. 



89 






a io»«o»« ooooo OO 
Q . GO 01 CO CO r* <N CO »o o »o o 



iiiiii !§§§§ mn 



iSllli ^gli§ BHiH 






dOOOOO 
3-<!t<»OC^OCO --. 

SiQcocoeoo) o od 00 c 



CO O CO c 



"3^0^^*0 00 00COCO*O^ "^-^COW 



•eQO(NCOO(M O (N «— • oo <-^ ^ O tH O) 
'«*O'*COCO00 C^C^Wi-trH t-1 i-4 p^ 



l1 



gcO^-COOCO COOQOCO'^ti CO ■-• O 00 






«»^0OCO(N ©« 



Ca fH i-t rH rH i-« i-i 



5 2 



aOOiOOO 

QCO iO C5 CO -* 
SC^ O OS 00 l> 



4 <M »« CO »0 

> l>(N CO O 

> O O -* Ti* 



8THt>Tt<CaO> t^'-tiCOCIO OQ0t*C0 
«S CO C^ ©<l Ol fH p-4 pH rl »-i rH 



|oo «* 






.2 R r s s 



40 



HYDBAUUO AND OTHBB TABLBS. 






O) CO CO Ud QOCOCOCOL 



I-HI-H04 oocoooeoe 



;s 



p1(N COO 



I 



00 
10 



I 

n 



I 



it 

it 



sliiii 

3 >o o) CO CO oo 

ol^ CO CO CO 09 



fgiii iiii 



^ooofiD<« eoMOflo 



^CDiHcoe 

CO 00 CD CO < 

00 09 el etc 



ssss 



go (M o t^o 

""r-l f-* pH i-^ f-* 



Ill 



♦»t>«o oooo 

JOO CO fH O) CO 
•BO-* '^COCO 



CO to 00 Oi i-< 
O) to CO O 00 
C4(N(N C4 i-H 



) GO t"*-^ 



§0 OOOO 
^1-1 o o oi t* 

— »0 00 CO 00 CO 
jiO "^ '^ CO 00 



5»^ 



»o >o 

OCO"* 1-HQO 
0OC4O4C4 pH 



>ooo 

>Oi-H l'- 
5 ITS CO O 



g>4<0©^00 
DC5 t^COO c* 
■"* CO CO CO ©I 



04 04 to CO CO 

coo 00 CO rH 
©4 (N rH i-H i-l 



OiO tH O Oi >o 
5»0 CO C<IO0> 



00 00000 04 

:ajco t^o (N 

00 t> CO CO to 



»o»oo .-• 

t* 04 ^- O 

^ ^ CO CO 



•g040 O4 0OQO 
$C4 00 lO (M O) 
«»- 00 <N ©4 (M rH 



f:SS 



I 

8SSS3 SSSiS ssss 

iHtHiHe9 



BTSSAITLIO AND OTHBB TABLES* 



41 






n 



S OOOiftO OOiOOO OQO 

g o>"<Ht>-t>- i-H Tfi r- X *o 00 o © 

2 . pHf-*W '^i^DOOOOCO '^©O 



I 



fi M CO *OfH 



I 

X 

t 
e 



n 

3 

I 






5^ 



lis 



^1 



^G^ 









Soobcooi-"* o ^ 95 ^ eo t^oooo 



?OTt< <M fH O 



i-< CO o < 



SoOOOOCOrH 
QC5 00 (N O^ 
5 ;o <«# t^ »-i W 
5,00 l> CO CO o 



(NI>COtHCO 
CO -M iO CO i-l 

1^ '^ cocoon 



t^ t^»o oo 

CO CO O CO 
(NC<4(M pH 



•g(M^©t^CO 
SCO©CO(MOO 
s-r^ '*< cocoes 



lO— • i-r©CO 
»0(M © QOUi 



C5 (M <N ^ rH i-t i-H i-H 



§THQO©Tt< t* 

g,(N <M i-t i-^ i-l 



»o I— ^- »o c 

CO 1-H OOi c 



t^coo-^ 



-St^COQO-^rH 00 ^ CO OS i-» 00^0 
$»0i-Hl>O©i Oit-»OCO(N rlOiOOCO 
*iCOCOOI©»©« p^ ,-1 ,-( ,-H r-» fH 



I kO 9 eO 09 C9 «H IH rl 

I 

i§iii Hill iiii 



43 



HTDBATTLIO Aim OTHER TABLES. 



a 






il 



Pi d 45 

a ^ 

H d -^ 

•J d«ts 

^a eS 
a> « 

*i.a 
o d 

^1 



II 












.•^o 






§Ofe 



^o d. 



.3^ 



HH 10 Im 






B."^ '^ OS h- « 

Tr- oi »o CO (M 

^ (N 1-1 i-H 1-1 rH 

"3 



e^t^i-<co© -^iot^Qoco 



'(NtMC«t?DCO OICO^OTt^t-. 






««t< 1-1 CO i-H e^ 
»« (N gst*»b 

'*i'*iCOCO0O 



I 

WCO 0OTt< CO 00 
fc«p(N lOCOOl 

jg l> *0 -* CO CO 



oocooo 



0> QO t^«0 »0 



CO O «-• -xt* 00 
tHOT (N »^ O 



1_ 



n»ococo t>© 
5 1> ^ i-i 00 "^ 

-5 1 - OJ CO « ©^ 



1-4 O 0> Od 00 OOC^COCOCO 



I 

roi50?0C0l« e^©QO»-<00 i-ntMOOOiCO 

SiOOOOt^O lOi-Ht>>OC4 OCOCOrHO 

^«00t~ii JOJOTh^HrH WCOWWcb 



.• '<^ CO Cq C4 C9 



S CO ?«cOf-i© ojosQOoot- ^ib^trnci 

i e« rH f^ 1-4 rH 



S :^ :: 



HYDBAT7LI0 AND OTHEB TABLES. 



43 



^ 






^1 

a:. 

•si 



|.s 



''I 












Sou, 

r7o 0< 



.5- 



lis 






'if 



SoOtH-^^O OiOOOt^Ui Oi>4<'<H"4<0 
70 »OT»i'^H>4< CO0OCOCO<M o^(Mi-HTHi-t 



' -^ CO o Oi >4< e^TjiQOJOt^ 



CO 00 tH 0> rH 



i 



5 W»J w w* »-^ 

^»0 4h(N(N.-I 0050iQOl> 
• »H p-t p-t i-^ »H pH 



;0 COO'*'^ 



rooooco 

1 1> OJ (N t- (N 

Oi 00 00 l> l> 



I 



Q0COO0>4< QO 



©COC0t>©iI 
-* Oi tHOQO 

Thodoscoe^ 



»0>0'^>4<"* 



coo«o t* 

OJ® MrHb- 
OO CO CO CO 04 



©^ C<l fH i-H i-» 



^ i-» GO GO "4< <M 



t, P^ UU UU -^^ G>l 

5 t- tH (N rl O 
09 04 94 04 99 



i 



8SS 



000 ©< 

09 »o o »o < 

fl r-l<NOIC 



44 



HTDBATn.10 AND OTHXB TABLX8. 



i 



I 

to 

I 



(U 



•■9 
^■2 






3 < 

•s Is 



I ^-1 

« V 

«2.9 

^ s 

§.2 

SI 

I 8 

S CO 

11 



ih 






02 



5n 



11^ 












O^ O 

III 



5 00 00 t^ CO »o 

*7^ t^ (N oa t- 

I 



> 00 O) i-i ^ CO >0 00 ^ t> 

>Tt<cocotfi fiooioioo 



1 

«o CO « i-« r-« fH i-( rH f-H i-l 



i>co eooocoe^co 



$ lo Oi o w < 
T©« »<o CO i-H < 

9 C<l 1-1 1-4 »H r 



1 



>coco 



&«Oi-HC 



- ■ ^ COO O^ 

HOi 00 t* 



QOOOQOO CO^COOC 



CO ^ o> 



00 lo 00 cot- 

^ i-iOOCO "^ 
^ ^ CO CO CO 



t*-C0'^00tf5 
CO<N34(NC4 



1 



CO 00 CO C^ C<1 1-4 CO T*< -if* l« 
00 CO tH CO ©« O 00 t^ CO Ui 
Cq C^ 09 C4 09 C^ »H I-H 1-1 i-^ 



S00f-*OC 

a«oooco< 

^COWC^f 



(00 C<IOrH coco 



5 CO I* N t> CO 

AOi CO rH Oi 00 



HTDBAULIO AND OTHSB TABLES, 



45 



I 
g 



S) 



6A 
.S 

A. I-3 



H a, 



Si 






8§o 



Is 



OEM 






8 00 f-< ;0 <M »i 



t 



»ci5c0 99C«l 



2? © »« i-H 1>(M 

7CO O O "^ tH 



i 



>fH00OdCi| 
) CO CQ CO CO 



r^ lO CO (M i-i 






I 



I— O<MQ0i0 
Oi l>>0 CO o^ 



<OfHQO GO A 

©Oi t-co o 

Cs| i-l 1-1 1-1 rH 






CO(M t^ 
04 99 04 04 



S.COC 



tst 



i 



lA©tO© O 

o^ o t^ oo 



>©©©< 
> o ©o< 

) t^QO Oi C 



46 



HTDBAUUO AND OTHKB TABLES. 



£ 



■M 



to 

.s 

I %° 

.2 jsi: 

g « A 
2, a 2 



-2^ 
a -^ 

it 
II 



I § 



JZJS 



si 






^ • 5 



II2 



S2^ 



8^- 









lie? 



«?s. 



1^ 






O"^©qooo 



l»OQOC 
)Q0 rlC 



S<^ ^ COCO CO 04 C 



* C5 »-• 0> 1"* O lO CO 
I d O^ i-H i-t i-l tH i-< 



r 



) C4 CO 00 CD 



o 



»o f-* CO o CO oi ^ 
'<^ r*-> c<i 94 CO CO «D 

'^''co ef^ooTcD 






3§J 



§§SS§8 

'*cooi'*co 



coe^i-«f-^o Oicot^txo 



roOJ CO i-« © 
S»0 CO CO^-* f-^ 

3 »^ »^ »-^ f-« i-i 
& 



CO(M CO-*© 
© O) 00 X t^ 



i-<tH COOOCO 

©^Oi»oo 



l©©CqQO© 
r;t^''t< COQOO 



»0 ^ QOC<l<M 
C4 t*(N OiCO 



t 



94 1-4 © 00 t> t>COCOOtO U) -^ ^ 00 00 
1-1 l-H p-t 



S»ocooi^©'* 
j^ 00 i> co"co o 



t^i-«CO<M'* 
00 t^ t-CO (N 

Odl0 94 ©QO 



©00©QO© 
d <M 05 Oi »-• 
-11*4 rl QO CO -* 



^^tKtHCO COCO(NeQ©iI 



©00 CO CO 00 
C^ -^ C<l CO o^ 
'*t<00'^ CO-* 



S.^- 



CO Oi ^ »o c5i 



00©(N •* t^ 

CO 00 CO -^ <M 

»-< Oi 00 t^ ui 

>O"*^C0C0 COe^CQC^Oll C^r-^'r-^r^r-^ 



geooco^w «©i-i(Mi>. i-toooi^"** 
So^co©^ ^Se»«^92 '^co'^ooi^ 

Si-J^t>lrt i-i^Oi^ 1>CO»0"^CO C<l r-i © 0> 00 



>©© m© to©< 

3 © © d 10 t^ © 4 

i-( i-l i-i rH (N C 



BTDBAtrUO Aim OIHKB TABLES. 



n 



"3 

I 






g 1^ 

a «> a, 

ill 

® i > 



S 'S* 

If 

o 2 

11 

11 



1 

o 

5 


11? 


galls, per min. 
12,488 
11,560 
10,814 
10,198 
9,675 


©rHt*© © 


6,118 
5.585 
4,836 
8.949 
3,059 




galls, per min. 
7,916 
7,330 
6,856 
6,464 
6,132 




COCOCO<N i-T 




galls, per min. 
6,083 
5,567 
5.268 
4,966 
4,712 


©99 «3 (M (M 

•^co'co'co'co 


C* ©^ C^ i-i^pH 


If? 


galls, per min. 
4,532 
4,196 
8,925 
8,700 
8,510 




C9 © t> ^ i-H 




galls, per min. 
8,245 
8,004 
2,810 
2,650 
2,514 


S2©Q0t^ 


© fH t> © O 
rH I-H I-H rH 


|i? 


galls, per min. 
2,208 
2,044 
1,912 
1,803 
1,710 


i-lO(MO© 


rH h-O 00 i-» 
00 00 O OS tH 
© OS 00 © o 

tH 




galls, per min. 
1,400 
1,296 
1,212 
1,143 
1,084 


©© t*00CO 
OS 1-H o © © 
OS OS 00 00 I> 


-* !>(M CO CO 


lis 


galls, per min. 
801 
742 
694 
654 
620 


islsl 


§S2Sg 

coeoeoe4M 


< 


It 


§§§§§ 

COCO^<^ lO 

^ s c » s 


0001 ** 1 
006 *' 1 

008 ;;i 

00!. ** 1 
009 ** 1 


I „ 1250 
I ., 1500 
I „ 2000 
L „3000 
I „ 5000 









48 



ETDSAVLIO AMD OTHBB TABUS8. 



ft 



p o 









t» •* l-H Oi « 
«ft i-< t*C^ c 



THi-lp-l IHCO-* Wt- 



», CO 

1. 






r^COQOO©!! 
00 t*»0 "^ CO 

r>- »<o 00 fi oi 



v 







U) O) O 00 oo 

co«o coo t* 



t^t^co cow 

'a* '-•00 »0<M 
CO'^H'^lOCO 



S._si-l(NC0>O t- 



QOOe^ QOlO 
OO !3iCO t* 
94 04 09 CO 00 



t^COOl 

f-iCOO? 



11 



f 



CO COO) 94 

l-( p-t p-t ©4 



3 S; 



OOIOOOOC 

•^ »0 CO 1-1 c 

OOOi-HC 



1^ 



:3 s. 






^ 00 CO 00 04 



p^rl p^ 91 WC4C0 



r>> <44 1-4 o CO 



ll 

is 



2 .0--94 9I 



CO ^wcot-t^ 

ao 004 <<*<cooo 



00 t^irt < 

0-H(NC 
Cl^COC 



1" 



a 



)0>i-i c 



I 



oxcoud^ 
cot-Pi oc 

pH 94 '<^ O < 



1 

I 



>oooo 
> o o o o 
J 00 00 

f-r^TooTjr 



ooooo 

goooo 
0000 



ooooo 
ooooo 
00 000 

oocToo 

pH9IC0"*i5 



HTDBAULIO AND OTHKB TABLES. 



49 



I 



I 



43 

9 



I 

I 



•8§ 



'(H Oi ^ t^ Oi 
& .CO O 00 »0 M 
. C-* O O r-l^- 
« z •- r. •> • a^ 
•3 Soji-i (M •* Ift 



5^. 



11 



ll 



IS. 



^•2 



3S. 



II 



ll 






& .00©^005 ©!| 
Ss 0^'(NCOCOOO 



!r.S «o «o »o *« -^ 

^ gi-l 00»O W 0> 



$ .©©-**< o< 
, .5 o ^ CO lo « 

«^0 OS CO t^ » 
g, 0^(NCOCO "< 



o. .co-^oooo 

aJ .S ^ '^^ C^ O 1^ 

•-; n • «. «. «v » 



$ cooooirt e^ 

^ d QO CO l^ 05il> 

"3 c^'c^wcoof 



^ ooor*»«co 

(B-^C^ "^ W 00 o 

— g .> ^ r. .V « 

a i-» HH p-^ Pi 5^ 



1' 



o c o oo 
o =r o o o 

O O O O O 




•2* ^ fl|-« 3^-9 5 3 2 




2.\ 'cA ^«. s.^"*. 



50 



BTSBAirUO AND OTSEB TABLXB. 






e lA A M 00 (N 
^gOOOO© 
MfiSOOO OO 



C O f- 1-t C«» ««*< 

ooooo ^ 



O Ob A A QO 






c oa 00 t>. «o o 

£ *-* — 2? CO •«♦< 

© o o 



jj|g52!«« 



ooooo o 



CO t-»^»o A 



1^ 



cj' 00 CO ««♦< e^ o 
_• " iH CO »c r^ o> 
:| Sooooo 



Oi t*-«oi«co 



ooooo iH 



II 



-• SP e? 00 ^ ^ 

ai5W 5^0 "^f 00 

5 80071 7" 7" 

M^OOOOO 



t*>o«ot* 



> O r-t r-t i-l CO 



II 



.g f-« ©^ CO -^ o 



I 



lOOOOO 



7i«9eieo^ CO 
iHMeo<^io o 









i J <M CO l« l> 00 
^5C^ -^O GOO 

3 H 

g "O O 00 r-l 



eieo int*co i> 



s 



0^00 09 
00 00 b-t^ 
r-IC'lCO'^ 



3C0 t*»-l 
j aOOi^i^W 



eor*o^t« ^ 



f-iCOO t*o 



II 



a 









t^'^Ot^'^ 00 



t*>O^Ot 

r^ o CO fH 

CO t^^iOG 



S ^oocor»»H 
"g, ooooo 






w^oooo 

OC^ 00^ r-l 
i-ti-tC^CO 



Mi 

^ a u 
^5 



e<iTHcooco 

IQOOOCO 



OOOOO o 
c^ THogoo o 

10 O O O O C4 



^ 'M "^ 10 O 
00U500 
COOOOOC4 



u 






ooooo 

ooooo 

rHO^CO^lC OOOC 



fH«eo^»o 



rHO^CO^iO 



BTDBAUUO AND OTHIB TABLES. 



61 



II 



«3 



St 

•is 



. O A Od Od QO 
2 'S C<1 00 O C« O) 

4 



OdoSob QoQO o 

fHC0»Ot*0) ei 



«2 cOOC* 1-^ O OS ^ 
•a w fH fH iH w 

5)^ 



00 t^ o> oo c 



« *S t^ •'^ 00 '"' ^ 



t^cooooe^ eo 

00 t^»0 "«* CO CO 
t«*0 CO ^ Od o 






5^: 



SS 



fi 



♦a 



ll 

a 



ll 






S^^ 



II 



B* t* «0 Ol Oi t- 



00<O l>OQ»o 
f-i 00 ^ CO (C 



S 01'<^tA00O 
fi. • t^ ^ 1-1 00 CO 

S rHfHoT 



1 



O) QO C4 CO O 1-^ 



a . It* 00 CO t>- fH 
. 0)00^00 t>^l> 

^a t-Tc^oo^ 



OOIOCOOOO 

00 t*-coioco 

-pOO^t-^COOTH 



^ 



COC^QO-^O 
t-»0 C<« O 00 

00 t^cooco 



2" U9 v.* '*' ""^ '*' 

. O t* O CO !-• 00 



t2»«cOi-i go -H 

00 t^fH »O00 tH 

tH 1-^ i-« W 



SO»-<©1 W CO 
" COC^ 00"* fH 



I 



COOIOOCOO) t« 
c^-^ coooo t^ 



Oil »0 t*-0> 1-1 

i-«CQ00 <^ CO 

lO o o o o 



« »0 b-O ©« 

04 -,♦< CO OS i-i 
ilOlOO -* <o 



g coooos coc^ 

•a ©« "^ wos ^ 



1-H W-'it^COOS »H -^ 



ooooc 

o ooo <: 
i-iWCO-^fc 



1 

I 



•g.9 

II 

|3 

Is 



.S S. 



^-s 



y 



<s 






1^ 

s » 



62 



HTDBAULIO AND OTHEB TABLES. 



Table X. — Annual Rainfall. 
Average Rainfall for 30 Tears (1870-1899) in British Islee. 



Division. 


CJoimty. 


station. 


Height 
above 

Saa. 


Average 

RAinfkJI 




England. 




ft. 


In. 


I. 


Middlesex 


London (Camden Square) .. .. 


Ill 


25- 16 


II. 


Surrey . . . . 

Kent 

Sussex .. .. 
Hants .. .. 


Reigate (Nutwood) 

Selling (Harefield) 

Eastbourne (Osborne House) .. 
Osborne (Newbam Cottage) 
Alton (Ashdell) 


440 
217 
12 
172 
433 


3011 
29-55 
30-98 
28-12 
33-20 


III. 


Herts 

Bucks .. .. 
Oxford .. .. 
Northampton .. 
Cambridge 


Hitchin (Wratten) 

High Wycombe 

Oxford (Magdalen CoUege) 
Wellingboro (Croyland Abbey) .. 
Ely (Stretham) 


238 
253 
186 
160 
42 


24-66 
24-93 
24-54 
25-31 
22- 16 


IV. 


Essex .. .. 

Suffolk .. .. 

Norfolk .. .. 

»> . • • • 


Chelmsford (High Street) .. .. 
Ixworth (Walsham-le-Willows) .. 

Geldeston 

Hillington School 


86 

38 
94 


22-96 
25-87 
23-93 
27- 17 


V. 


WUts 

Dorset .. .. 
Devon . . . , 
»f •• •• 
Cornwall .. 
Somerset . . . . 


Marlborough (MildenhaU) .. .. 
Wimbome Minster (Chalbury) ., 
Ashburton (Druid House) .. .. 
Barnstaple (Atheuffium) 
St. Austell (Trevama) .. .. 
E. Harptree (Sherborne Reservoir) 


456 
338 
572 
25 
300 
338 


30-19 
3106 
52-91 
38-32 
47-16 
41-16 


VI. 


Hereford .. .. 

Salop.. .! .. 

Stafford .! !! 
Worcester . . 


Ross (The Graig) 

Kington (Lynhales) 

Church Stretton (Woolstaston) .. 

Adderley Rectory 

Burton (Ranj^emoor) 

North wick Park 


213 
566 
800 
277 
424 
410 


29-51 
33-56 
33-04 
29- 13 
28-01 
29-22 


VII. 


Leicester .. 
Lincoln .. 
Notts 


Thornton Reservoir 

Horncastle (Revesby) 

Worksop 


371 

135 

56 


26-48 
24-77 
24-54 


VIII. 


Cheshire .. .. 
Lancashire 


Woodhead Reservoir 

Ormskirk (Rufford) 

Cartmel (Holker) 


660 

39 

155 


48-85 
33-71 
43-69 


IX. 


York, W. Riding 

n »» >» 

n E. „ 

„ N. „ 

w >» >» 


South Milford Rectory . . . . 

Ar>cliffe Vicarao;e 

Hull (Pearaon Park) 

OldMalton 

Beda Je (Thorpe Perrow) . . . . 


70 

734 

6 

75 
170 


26-08 
60-96 
27-02 
26-71 
27-09 
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Divisloxi. 



County. 



Station. 



Height 
aliove 
Sea. 



Average 
BaintalL 



X. 



XI. 



xn. 
xin. 

XIV. 
XVI. 

xvn. 
xvm. 

XIX. 

XX. 

XXI. 

xxn. 
xxm. 



England— con<. 

Durham . . 
Northumberland 

»» 
Cumberland 

»> • • 

Westmorland . . 

Wales. 

Pembroke .... 
Carnarvon 



Scotland. 

Dumfries .. 

Selkirk .. 
Berwick .. 

Lanark 
Ayr .. 
Benfrew .. 

Kinross 
Perth.. .. 
Forfar 



Aberdeen .. 
Elgin or Moray 

Inverness .. .. 

Sutherland 

Ireland. 

Waterford.. .. 

Wexford .. 
Wicklow .. 
Carlow .. .. 

Galway .. 

Gavan 
Armagh .. 
Down 
Tyrone .. .. 



WoUingham 

Haltwhistle (Unthank Hall) 
Ilderton (Lilbum Tower) .. 
Whitehaven (Irish Street) .. 
Carlisle (Cemetery) 
Kendal (Ivy Garth) . . . . 



Haverfordwest (High Street) 
Llanystumdwy (Salarvor) .. 
Llandudno (Warwick House) 



Durrisdeer (Drumlanrig Castle) 

Galashiels ( Abbotsford Boad) . . 
Marchmont House 

Bothwell Castle 

Girvan (Pinmore) 

WaulkGlen 

Loch Leven Sluice 

Loch Drunkie 

Craigton 

Braemar 

Gordon Castle 

Looh Shiel (Glenaladale) . . . . 

Golspie (Dunrobin Castle) .. .. 



Portlaw (Mayfield) .. 

Gorey (Courtown House) 
Bray (Fassaroe) .. 
Carlow (Browne's Hill) 

Ballinasloe 



Belturbet (Bed Hills) 
Armagh Observatory 
Seaforde 



ft. 
464 
380 
300 

21 
114 
146 



95 

49 
90 



191 

416 
600 

146 
187 
280 

360 
420 
481 

1114 
107 

50 

14 



70 

80 
250 
291 

160 

208 
205 
180 



Omagh (Edenfel) 1280 I 3785 



in. 
34-75 
35-44 
29-19 
41-29 
31-64 
50-41 



47-88 
35-82 
30-98 



44-28 

33-82 
34-91 

28-92 
48-87 
46-91 

36-20 
63-09 
37-73 

36-07 
30-41 

105-29 

31-03 



42-38 

35-72 
40-55 
34-44 

37-04 

35-19 
31-36 
38-61 
37-85 
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Table XI. — Monthly and Annual Bainfauu 
(1) Rainfall at Camden Square, London, during each Month fof 42 

1858-1899. 



Yeanv 



T«r. 


in. 
■88 


i 
1 


80 


Mar. 
in. 


April 


M*j 


June 
'92 


July 


Aug, 

In. 
1*10 


Id. 
■85 


OcL 
in. 


Hot. 


la. 
1 75 


TotflJ. 


IR^S 


i 
2 


n. 

90 


1 
2 


76 


3 


01 


i 


53 


in. 
18^77 


iy;^i> 


■n 


1 


23 


1-33 


2 


61 


2 


13 


290 


2 


'93 


2*65 


4*04 


2-53 


2 


90 


2^24 


28*21 


iHfiO 


1-97 


1 


25 


1-87 


1 


45 


3 


57 


5 47 


2 


26 


4*48 


2*92 


X^77 


2 


72 


251 


33*2* 


i8tn 


'43 


I 


93 


2-43 


1 


30 


1 


39 


213 


2 


42 


^94 


215 


1-05 


4 


65 


1*45 


22'27 


m^2 


1-92 




31 


3-60 


2 


30 


3 


06 


213 


2 


61 


2'74 


^■19 


3 50 


X 


13 


1*71 


27 5ft 


I8(i3 


2-80 




67 


*85 




52 


1 


27 


486 




92 


1 44 


3*49 


1-62 


X 


34 


1 31 


21 59 


tSHl 


r02 




85 


2-62 




82 


1 


86 


128 




62 


133 


2^55 


1'13 


2 


49 


'36 


16 93 


ISfiS 


S'90 


2 


01 


3*12 




33 


3 


40 


221 


2 


33 


4^10 


^55 


€■22 


X 


96 


1'35 


29*48 


lfl«6 


;^^90 


3 


72 


1 69 


X 


76 


2 


03 


398 


X 


19 


276 


3*89 


2*32 


X 


73 


2'63 


31*60 


mvi 


2^81 


X 


44 


3-48 


2 


36 


2 


45 


X*22 


4 


30 


2^63 


2*23 


1"92 




86 


1*69 


26^29 


ims 


;^*89 


1 


21 


rss 


X 


50 


X 


58 


^78 




45 


2*28 


1*74 


2^54 


1 


03 


5 12 


23*40 


18m 


2 76 


2 


48 


r97 


X 


28 


3 


27 


1^03 




*62 


1-26 


3*56 


187 


2 


38 


2*94 


25^42 


IS70 


1^38 


1 


21 


2^31 




47 




^70 


'83 


1 


22 


2-69 


2 00 


3-68 


1 


76 


3'07 


2X 32 


IftTl 


1-99 


1 


27 


1-13 


2 


84 




92 


3^49 


4 


12 


'85 


5-2S 


134 




60 


I'lB 


25 ■02 


1872 


3-46 




96 


2-66 


1 


39 


3 


05 


2-55 


2 


■57 


2*05 


1^64 


^■20 


3 


98 


4^35 


33^ 86 


lavs 


2-44 


1 


96 


1-46 




^ 


1 


^56 


2-24 


2 


81 


2-87 


2-46 


2-97 


X 


87 


'48 


22*67 


1874 


118 




91 


*39 


1 


26 


1 


14 


2-05 




82 


1-32 


2-62 


3-34 


2 


21 


1-58 


18*82 


1875 


3 '22 


1 


06 


'69 


1 


53 


1 


'61 


2^40 


4 


63 


179 


2*86 


4-35 


3 


36 


^94 


28 '44 


1S7G 


■M 


1 


97 


2*96 


1 


90 




-94 


127 




■81 


179 


2*86 


X^40 


3 


07 


6'25 


26' 16 


1877 


4-74 


1 


78 


2*38 


2 


53 


1 


'91 


■42 


3 


'94 


2-23 


*S2 


X^97 


3 


8a 


1*51 


28' 17 


1878 


1-31 


1 


49 


M2 


4 


97 


3 


■89 


671 




'64 


6*72 


■S3 


1*99 


2 


95 


1-46 


3408 


1879 


287 


3 


77 


91 


2 


72 


3 


46 


476 


4 


■17 


5*11 


3^67 


■80 




72 


■86 


33*82 


1880 


■31 


2 


33 


'79 


2 


15 




■26 


404 


5 


'11 


45 


+ ■04 


5^78 


X 


85 


3X7 


3028 


1881 


1-85 


3 


09 


2-30 




46 


1 


'52 


1-72 


X 


■85 


4-89 


203 


299 


2 


75 


2^47 


27^92 


1882 


1-30 


1 


30 


1-35 


2 


83 


1 


■20 


2-30 


2 


■95 


1-48 


2-39 


4^96 


2 


57 


2^51 


27*14 


1883 


2 08 


3 


62 


'86 


I 


^56 


X 


■97 


1-35 


3 


■92 


■93 


3'S3 


1*75 


2 


78 


■73 


24*40 


1884 


2^30 


1 


'40 


1'41 


1 


'02 




■78 


2*84 


2 


■46 


■89 


177 


*99 


1 


93 


2-57 


2035 


1885 


1-43 


2 


'86 


1-65 


2 


■32 


2 


'63 


1-99 


■5S 


'85 


4^30 


3^73 


331 


1-Q5 


26*64 
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Table Xl.^eontinued. 



Yen. 


Jon. 


Feb. 


Mat. 


April 


M*y 


June 


Jtilj 


Aug. 


Stpt. 


Oct, 


Nov. 


Dec. 


Toial. 


1886 


Id. 
4-02 


■63. 


In. 
1-38 


1 22 


In. 

4-79 


in, 
*63 


in. 

2-37 


la. 
■76 


in. 
1*73 


in. 
2^43 


In, 

2-71 


In. 
4-34 


in. 
27^01 


1S87 


I 26 


-48 


1-65 


1 41 


1-45 


'91 


1-07 


3-15 


1 81 


r24 


3-40 


1-38 


19-21 


1888 


'90 


'78 


3*34 


2 37 


MS 


2*31 


4*91 


3-61 


1 43 


1^23 


4 '38 


1'29 


27^73 


1&89 


81 


2' 28 


1-36 


2*06 


3-22 


2*03 


2-64 


1'30 


1-77 


3^75 


■89 


1*23 


23'84 


1890 


2^46 


1-04 


1-76 


2*02 


1-25 


2*82 


4-19 


155 


'64 


1*20 


1-62 


*Gfi 


2123 


1891 


X-80 


■01 


2-01 


1-13 


2-72 


^86. 


3-82 


-4 75 
3^06 


1-03 


4^80 


1-98 


3*24 


28-15 


1892 


■50 


1-62 


ro4 


*99 


1-51 


2*46 


1-62 


2-12 


3-78 


2^53 


r37 


22-60 


1893 


1-44 


2-87 


*32 


*24 


■89 


*73 


2 46 


161 


107 


3*87 


2^16 


2^23 


19-80 


18&4 


2-S7 


1-74 


M8 


I 74 


1-65 


1-84 


3 25 


285 


1-04 


4'45 


2 ■Si 


2'28 


27*94 


ISQ5 


I 96 


12 


1-42 


1*34 


■34 


-30 


342 


3-09 


1-28 


2'S4 


317 


2' 19 


21-47 


1896 


■7S 


'29 


3-20 


'55 


■14 


227 


1*03 


1*92 


5-51 


305 


i 17 


3*61 


23 52 


1897 


2-05 


2-75 


3-42 


1-57 


108 


1-87 


'64 


2-92 


2-75 


-56 


1-95 


2^20 


22'8(; 


1898 


■73 


108 


1-46 


I'Ol 


226 


Ml 


1-09 


ri8 


■S3 


296 


1-94 


2^M 


17^ 69* 


1899 


2-52 


2' 00 


■50 


2'G4 


1^38 


1-49 


1-45 


■70 


2^65 


203 


4-13 


105 


22 54 


Hua 


200 


1-58 


1-68 


1-67 


1-91 


2 19 


2*33 


2-31 


2-35 


270 


2*33 


2-12 


25 20 



Greatest CeOI in one civil year (1878)« 34 '08. 

„ „ twelve months (March 1878 to Febrnary 1879), 37*92 
n n six months (March to August 1878). 24*06. 
„ „ threemonths(March,ApriU May 1878), 15-57. 
M M two months (December 1876. January 1877), 10*99 
,. „ one month (August 1878), 6*72. 
Least &U in one civil year (1864), 16*93. 
„ „ twelve months (October 1897 to September 1898), U- 06. 
„ N six months (December 1873 to June 1874), 5*36. 
M H four months (December 1873 to March 1874), 2*96. 
M M three months (February. March. April, 1863). 1*94. 
„ „ two months (March, April, 1893), '56. 
„ „ one month (February 1891). *01. 
Least average of three consecutive years (1897-8-9), 21*03. 



* This was the total fall registered at (Tamden Square, but much lower records were obtained at 
other stations at lower elevation, viz. at Shor«>ditch. 14*30; East Ham, 14*08; Barking Outiall. 
13*04 • thus making 1898 the driest jear for half a centniy over a considerable area. 
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Table XI. — eontinued, 

(2) Average MontMy Bainfall at various stations in British Isles during 
30 Years, 1870-1899. 



SUtloD. 


i 


4 


1 


1 

^1 


fr 
^ 


^^ 


1 


^ 

^ 


i_ 


t 


1 


^ 


t 




Enola}(i\ 








iiL 


in. 


Id. 


in. 


b. 


lu. 


to. 


in. 


in. 


in. 


ip. 


Id. 


Id. 


ramden Square . 


19 


1-6 


1-6 


\1 


1*7 


2 1 


2-5 


2 4 


2 


3 


2'S 


2-4 


2-1 


25-0 


ErtBtboumo , . 


27 


2-1 


2-0 1*9 


re 


1*8 


2-4 


2*4 


3 


1 


4*1 


3'7 


3-2 


31-0 


Hitchin . . . 


18 


1-5 


I'5 1-6 


1*9 


19 


2 5 


2*3 


2 


3 


2*7 


2-6 


2-0 


24-7 


High Wycombe . 


3*2 


1-8 


X 6 1-G 


1*G 


1-8 


21 


2 1 


2 


4 


2*9 


26 


2-3 


24'9 


Kly .... 


1 a 


1-1 


11 14 


1*8 


20 


2-8: 


2*4 


2 


2 


2*4 


2-1 


1-5 


22 2 


Marlbormgh . . 


2^6 


2-2 


1*9 2-0 


19 


2'2 


2-8 


2*7 


2 


6 


3 3 


33 


2-7 


30'2 


HaniBtaple . . 


3-4 


2-8 


2'3'2-2 


2*1 


2-3 


3 3 


3 4 


3 


6 


4*9 


40 


41 


38-5 


Koaa (Hereford) . 


2*7 


2-2 


1-7 


19 


2 1 


2-3 


2-8 


3*6 


2 


7 


3'1 


2-9 


2*4 


29*4 


Ormakirk . . . 


2*7 


20 


2*2 


1-7 


2-1 


2-4 


3-4 


3*6 


3 


4 


3*9 


3-2 


3*1 


33-7 


Cartmel (Lnnca) . 


3*9 


29 


31 


2-2 


2 4 


as 


3-9 


4 4 


4 


4 


5*0 


4-3 


4-2 


43-7 


OldMaltoutYorta) 


1-9 


1-7 


1-8 


1*7 


19 


21 


2-6 


2^7 


2 


3 


3*1 


2-5 


2-4 


26-7 


Kendal . . . 


5-2 


3-7 


3-8 


24 


2-9 


3-0 


4*3 


4 9 


4*6 


5 3 


4*9 


5-3 


50-4 


Walks, 




























TTnTerfordweflt 


51 


3-7 


3*0 


2*6 


2-5 


2*G 


3*7 


4-0 


4-2 


^^ 


5-4 


5-2 


48 


Llandadno , . 


2-6 


2-0 


2*0 


1-8 


1-8 


2*0 


2*6 


2-9 


2'9 


4-1 


3-4 


2 9 


31 1 


SOOTLAND. 




























Bothwell CaetleV 
(Lanark) . .f 

WauIkGlen(Re[i-\ 
frew) . .J 

IjQch LeTcn , 


2-6 


1-9 


1*9 


14 


1-9 


2*2 


2'9 


3-2 


2-7 


2'6 


2*8 


2'8 


28-9 


5-2 


3*7 


3-5 


2 3 


2*7 


2*9 


3*4 


4-3 


4 3 


4-6 


5*0 


5*2 


469 


3^3 


2-8 


2-6 


2*0 


2'3 


2-4 


3-1 


3-7 


2 9 


3-6 


3*7 


3-7 


36-2 


C'raigton + 


3*0 


2-9 


2-G 


2*0 


2-5 


2-7 


3-6 


4-1 


3*2 


3-5 


3*5 


3-5 


37*7 


EnLcmar 


2*9 


2-7 


2-4 


2-2 


2-4 


2-4 


2-9 


3-8 


3*2 


41 


3*9 


3 1 


36 


lUELAND. 




























Portlaw (Wftter-\ 
ford . . . ./ 
Bray .... 


4*5 


3-7 


2*7 


29 


2-5 


2*6 


3-2 


3-9 


3*2 


43 


4*1 


4-7 


42*2 


5-8 


H-e 


2-9 


2*8 


2-6 2-5 


2'9 


3*3 


3-0 


4-7 


4-4 


3-9 


40*5 


Ballinaeloo 


3-5 


2'5'2-4 


2*4 


2 5 2-7 


3*4 


3*9 


3"2 


3-6 


3-6 


3-6 


37*0 


Armagh . 


2*6 


2 1 


20 


2-0 


2*1 


2-5 


3*2 


3*3 


2*9 


3-0 


2-8 


2-8 


31*3 


Omugu (Tyrone) . 


3 4 


2*5 


2*5 
2*3 


2-2 
21 


2-4 
2-2 


2-9 

24 

i 


3*3 

31 

\ , 


4*0 


3-6 


37 

3'7 

\ 


3*5 
3*5 


3-8 
3-4 


37*8 


Average of 241 


3*1 


3 


1 


34-8 
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Table XII.— Daily and Hourlt Maximuii Rainfall. 



Greatest Ordinary Heavy 

Fall (as defined in 

BrittHh Rainfjgai, ' all 

beyond this Ixing recorded 
as " Exceptional "). 



Ezoeptioiial Falls recorded during the Yean 
1870 to 1899. 



hours 



24 



2 J inches, where the 
total fall during 
the year exceeds 
33 inches. 



7*5 percent, of the 
fall during the 
year, where it 
does not exceed 
33 inches. 



1 inch, or at rate^l I 
of •SOin.perhr./ V 



Fall dnring the Year. 
1*03 at Seathwaite, Gmnberland, in 

1897 143-4 

* 74 at Ben Nevis Observatory in 1894 151 • 7 

* 70 at Angerton, near Morpeih, in 1898 36 * 9 

(During an extraordinary storm which lasted 
only about 3 hours.) 

* 00 at Tongue, Sutherland, in 1870 .. 35 * 1 
r 00 at Blaenau Festiniog, in 1898 . 126 * 9 

•78 at 8ittmgboume, being 17*7 p. c. of 27 0. 
•48 at Fakenham, being 16*2 p. c. of 27*6. 
*45 at N. Oc^endon, Essex, being 16*5 p. c. 

of27 0. 
•83 at Ghnrchstoke, Montgomery, being 

16^1 p. c. of 30. 
•93 at Galway, being 13 p. c. of 37*9. 

•76 inches. Flax Bourton, Somerset, July 16, 

1892. 
\ inches. Botherham, September 15, 1880. 



li 



' 85 inch, or at rate^ (3 
of •56in.perhr./\ 



07 inches = 2^05 in. per hour. 
Jime 25, 1880. 



Athlone, 



min. 
45 



30 
20 
15 
10 
5 



•75 inch . . 

• 65 inch, or at rate"^ 

of •87in.perhr./ 

• 50 inch, or at rate'^ (2 

of 1 in. per hr. / \ 

• 40 inch, or at rate") (1 
of 1^20in. perhr./\ 



2 • 58 inches. Sale, July 25, 1886. 



• 35 inch, cr et rate WO 
ofl-40in.perhr.J\ 

/' 30 inch, or at rate (1 
\ ofl^80in.perhr. \ 

• 20 inch, or at ratel ( • 
of2*40in.perhr./\ 



90 inches = 5^ 80 in. per hour. Gowbridge, 
South Wales, July 22, 1880. 

•48 inches = 4^44 in. per hour. Barnstaple, 
June 30, 1879. 

75 inch' = 3 in. per hour. Oxford, August 6, 
1898. 

inch = 6 in. per hour. London, June 23, 

1878. 

40 inch in 3 minutes = 8 in. ;iqt bs^A. 
London, J\mft 'ia, \%'\'^. 
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Table XIII.— Watee Supply by Gbatitation — 
Note. — DuaeniioTifl of Service Beservoirs and Distributing 



Pflpuiittitni, 


Supply Rj^qnlrM 

AX m i.ia.llitii pet 

HcwL 


Ar^a of 

Gaibwinff 

(JfTtUHd fur 

la Inches 

Avaflftble^ 


Supply fw IfiO D*yi. 




Ddlly. 


Equiva- 
lent per 






CiUlonn 


eiil«DB 


KWVB 










500 


10,000 


7 


m 


175 ft, diftm 


, by 10 ft deep 




1,000 


20,000 


14 


27 


226 


)i 


12 n 




2,000 


40,000 


28 


5H 


320 


i» 


13 u 




3,000 


60,000 


42 


80J 


/391 


acres 


12 „ \ 

by 12 n ! 




«,000 


100,000 


70 


134 


81 


*» 


15 „ 




C,D00 


120,000 


84 


161 


^ 


It 


15 ,, 




8,000 


160,000 


112 


215 


6 


« 


15 » 




10,000 


200^00 


139 


2GS 


\ 5i 




15 „ 1 
20 , / 




20,000 


400,000 


27fi 


ase 


15 
\ 11 


n 


15 „ 1 

20 „ ; 




30,000 


600,000 


417 


805 


161 


11 


20 „ 




50,000 


1,000,000 


694 


1340 


274 


M 


20 „ 




60,000 


1,200,000 


833 


1610 


33 


1w 


20 „ 




80,000 


1,000,000 


1,111 


2145 


14 


t» 


20 „ 




100,000 


2,000,000 


1,380 


4^2 


/ 55 
t44 


11 


20 ,1 \ 
25 „ / 




500.000 


10,000,000 


6,D44 


21 


/220 
U&3 




25 „ 1 
30 ^ i 




1,000,000 


20.000,000 


13^9 


42 


/440 
1367 




25 „ \ 
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WoBKS for Given Population. 

Mains same as for Pumping Works. (See next page.) 





Filter Beds to Pass 600 GaUons 
per Super. Yard In 24 Hours, 
allowing for one not in nse. 


Main Conduit to Pass Supply In 
24 Hours, flowing continuously. 




No. 2, each 15 ft. by 


10 ft. 


/ li inch, loss of head 1 
I 2 „ „ 1 


in 120 
„ 400 




>» 


>» 


20 


>» 


15 „ 


\3 




» 




„ 120 
„ 1000. 




No. 3, 


»» 


30 


»» 


10 „ 


/ 3 
I 4 


>» 






,9 240 
„ 1000 




» 


>» 


30 


>» 


15 „ 


/ 4 
\5 


>» 


» 




9. 450 
„ 1200 




>9 


i> 


50 


» 


15,. 


\6 




99 
99 




„ 160 
„ 1200 




99 


9) 


50 


»> 


18 „ 


11 
\ 6 


»» 
»> 


97 




„ 350 
„ 900 




V 


»» 


60 


» 


20 „ 


(1 




99 
>» 




„ 500 
„ 1000 




No. 4, 


*• 


50 


» 


20 „ 1 


{1 


)) 


99 




„ 300 






or 


32 ft. sq. 


/ 


W 


99 




„ 1250 




No. 4, each 45 ft. 


square .. 


i 9 
110 




99 

99 




„ 600 
„ 1000 








55 






flO 
112 


M 


99 




99 450 




»» 


>» 


t> 




»» 


99 




„ 1000 








70 






/12 
ll5 


»» 


99 




99 400 




i* 


>» 


»» 




>» 


99 




„ 1200 








76 






/12 
115 


n 


99 




99 275 




n 


*i 


»» 




>» 


99 




„ 850 








90 






/15 
118 


»» 


»9 




9. 480 




t» 


>» 


»> 




n 


99 




„ 1200 




No. 6 


>» 


77J 


)> 




/18 
121 


»» 
»» 


99 
99 




99 750 
„ 1700 




»» 


»> 


173 


i> 




/ 2} feet, 
\3 „ 


99 




99 400 
„ 1000 








245 






/ 3 


» 


99 




9. 250 




»> 


f» 


>i 




»» 


»9 




., 1000 
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Tablb XrV. — Water Supply by Puxpnro^ 



PopulaUon. 


Supply Beqoirpd at 20 Gallons 
per Head. 


Honn 

during 

which It is 

proposed 

to Pump. 


Net Horse- 
raise to 
100 Feet 

Elevation. 






Dally. 


Equivalent 
perMinate. 




500 


sallons 
10,000 


gallons 
7 


4 


U 




1,000 


20,000 


14 


6 


If 




2,000 


40,000 


28 


10 


2 




3,000 


60,000 


42 


10 


3 




5,000 


100,000 


70 


10 


5 




6,000 


120,000 


84 


10 


6 




8,000 


160,000 


112 


10 


8 




10,000 


200,000 


139 


10 


101 




20,000 


400,000 » 


278 


18 


"i 




30,000 


600,000 


417 


24 


121 




50.000 


1,000,000 


694 


24 


21 




60,000 


1,200,000 


833 


24 


25i 




80,000 


1,600,000 


1.111 


24 


33J 




100,000 


2,000,000 


1,389 


24 


42 




500,000 


10,000,000 


6,944 


24 


210 




1,000,000 


20,000,000 


13,889 


24 


421 
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Works for Giyen Population. 





Dimensions 

of Single 

Pomp, 

working 

10 Strokes 

per Minate. 


Pumping Main. 


Service Reservoir to hold 
Three Days' Supply. 


Main Delivery 
Pipe to Pass at 
Rate of One-half 
in Fonr Hours. 




Diam 


Stroke. 


Diam. 


Loss of 
Jiead. 


Diam. 


Loss of 
Head. 




in. 
8 


ft. in. 
2 


m. 
3 


1 in 110 


22 ft 


.sq.bylOfi 


.deep 


in. 
3 


1 in 400 




9 


2 


4 


1 „ 450 


31 


w 


i» 


4 


1 „ 450 




10 


2 


5 


1 „ 500 


40 


12 


»» 


5 


1„350 




12 


2 1 


5 


1 ,. 240 


49 


„ 12 


.. 


6 


1„ 380 




U 


2 6 


C 


1 „ 220 


5GJ 


15 


n 


8 


1„580 




15 


2 8 


7 


1 „ 330 


62 


„ 15 


f» 


8 


1„400 




16 


3 


8 


1 ,,350 


m 


15 


11 


9 


1„400 




18 


3 1 


9 


1 „ 400 


80 


15 


*i 


10 


1„450 




18 


3 ii 


9 


1 „ 335 


98 


., 20 


if 


15 


1 ,. 850 




18 


3 9 


10 


1 „ 450 


120 


20 


fi 


15 


1 „ 440 




21 


5 


12 


1 ., 400 


155 


20 


)» 


18 


1 ,. 310 




24 


4 3 


15 


1 ,. 850 


170 


20 


»» 


21 


1„500 




24 


5 8 


15 


1 „ 475 


196 


20 


)» 


24 


1 „ 570 




24 


7 


18 


1 „ 770 


220 


„ 20 


»> 


27 


1„650 




39 


10 


ft. in. 
2 6 


1 „ 385 


438 


25 


l> 


n. In. 
4 


1„500 




50 11 4 


3 


1 „ 245 


620 


. ^s 


»» 


6 


1 „ 880 
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Table XVI.— Quantity of Bbiokwobk in Cibculab SEwmw, 
OuLVEBTS, or Wells. 

Note. — The quantity of earth displaced will be the sum of the 
contents and brickwork added together. 





Contents 


Brickwork per 






Contente 


Brickwork per 


Internal 


of 
One 

Lineal 
Yard. 


Lineal Yard. 


Internal 
Diameter. 


of 
One 
Lineal 
Yard. 


Lineal Yard. 


Diameter. 


4i Inches 


9 Inches 


9 Inches 


14 Inches 




Thick. 


Thick. 






Thick. 


Thick. 


ft. in. 


cub. ft. 


cub. fl- 


cub. ft. 


ft. 


in 


cub. ft. 


cub. ft. 


cub. ft. 


1 6 


5-3 


ee 


15-9 


6 





84-8 


47-7 


75-6 


1 9 


7-2 


7-5 


17-7 


6 


6 


99-5 


51-2 


80-8 


2 


9-4 


8-4 


19-4 


7 





115-5 


54-8 


86- 1 


2 3 


11-9 


9-3 


21-2 


7 


6 


132-5 


68-3 


91-5 


2 6 


14-7 


10- 1 


230 


8 





150-8 


61-8 


96-8 


2 9 


17-8 


110 


24-7 


8 


6 


170-2 


65-4 


102-1 


3 


21-2 


11-9 


26-5 


9 





190-9 


68-9 


107-4 


3 3 


24-9 


12-7 


28-3 


9 


6 


212-6 


72-4 


112-7 


3 6 


i:8-9 


13-7 


30-0 


10 





235-6 


76-0 


118-0 


3 9 


33- 1 


14-6 


31-8 


11 





285-1 


83-1 


128-5 


4 


37-6 


15 5 


33-6 


1 12 





839-3 


90-0 


139- 1 


4 6 


47-7 


17-2 


371 


1 13 





398-2 


97-2 


149-8 


5 


58-9 


190 


40-6 


14 





461-8 


104-2 


160-35 


5 6 


71-3 


20-7 


44-2 


15 





530 1 


111-3 


1710 



Table XVII. — Quantity of Brickwork in Egg-shaped Sbwebs. 





Contente 


Brickwork per 




Cont(Tite 


Brickwork per 


Internal 


of 
One 


Lineal Yard. 


Internal 


of 
One 


Lineal Yard. 


Dimensions. 


Licieal 
Yard. 


4* In. 
Thick. 


9 In. 

Thick. 


Dmiensions. 


Lineal 
Yard. 


4iln. 
Thick. 


9 In. 
Thick. 


ft. in. ft. in. 
2 0x1 4 


cub ft. 


cub. ft. 


cub. ft. 


ft. in. ft. in.i cub. ft. 


cub. ft. 


cubift 


6-0 


7-4 


16-5 


3 6x2 4; 18-5 


11-6 


25-5 


2 3x1 6 


8-2 


8-1 


18-8 


3 9x2 6' 21-2 


12-4 


26-9 


2 6x1 8 


9-4 


8-8 


20-1 


4 0x2 8 24-2 


130 


28-3 


2 9x1 10 


11-4 


9-5 


21 4 


4 6x3 32-9 


14-4 


311 


3 0x2 


13-6 


10-2 


22-7 


5 0x3 4 37-7 


15-8 


34-0 


3 3x2 2 


15-9 


10-9 


240 


6 0x4 54-2 


18-8 


39-4 



In egg-shaped sewers about one-seventh part of the brickwork forms 
the invert, three-sevenths the top, and three-sevenths the sides. The 
two former should generally be built with radiating bricks of the 
radius required in each case. 
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Table XVIU.— Weight of Oast-Ibon Pipes. 



Note. — ^The weight includes proportion due to sockets, pipes of 
2 and 2^ inches diameter being in 6-feet lengths, pipes 3 to 12 inches 
inclusive in 9-feet lengths, and those of larger size in 12-feet lengths, 
exclusive of socket. 



Internal 


For Pressure not 
exceeding 150 Feet. 


For Pressure not 
exceeding 300 Feet. 


ForPr 
exceedii 

Thick- 
ness of 
Metal. 


essnre not 
ig 500 Feet. 


Diameter 
0! Pipe. 


Thick- 
nessof 
MetaL 


Weight 
per Yard. 


Thick- 
ness of 
Metal. 


Weight 
per Yard. 


Weight 
per Yard. 


inches 
2 


inch 


cwt. qrs. lbs. 
21 


inch 


cwt. qrs lbs 
26 


inch 
ii 


cwt qrs. lbs. 
10 


2J 


A 


10 


U 


12 


i 


16 


3 


tV 


15 


ii 


19 


1 


1 14 


4 


\h 


1 22 


i 


1 26 


tV 


2 5 


5 


f 


2 14 


A 


2 21 


i 


3 4 


6 


* 


2 21 


A 


3 5 


i 


3 21 


7 


t'^ 


3 24 


i 


1 12 


A 


1 1 


8 


A 


1 12 


i 


110 


A 


1 1 21 


9 


i 


1 1 12 


A 


1 2 2 


1 


1 2 21 


10 


i 


1 2 


A 


1 2 21 


1 


1 3 14 


12 


fk 


2 


1 


2 25 


H 


2 1 21 


14 


i 


2 2 18 


H 


2 3 21 


f 


3 21 


15 


i 


2 3 7 


H 


3 10 


H 


3 2 14 


16 


1 


3 


i 


3 2 9 


i 


4 21 


18 


H 


3 2 


f 


4 


H 


4 3 21 


21 


H 


4 I 


U 


5 


1 


6 1 14 


24 


i 


5 1 


i 


6 1 


n 


8 


27 


i 


6 


H 


7 2 


itV 


9 1 


30 


i 


7 3 14 


I 


8 3 21 


n 


11 I 


36 


1 


10 2 21 


n 


11 2 14 


n 


15 3 14 
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7| (36 lbs. to 15 ft.) 

9f (46 lbs. to 15 ft.) 

13 (53 lbs. to 12 ft.) 

17J (70 lbs. to 12 ft.) 


1 


d 


4| (22 lbs. to 15 ft.) 

5J (28 lbs. to 15 ft.) 

8 (40 lbs. to 15 ft.) 

11 (44 lbs. to 12 ft.) 

14 (56 lbs. to 12 ft.) 




1 


3i (16 lbs. to 15 ft.) 

4^ (24 lbs. to 15 ft) 

6 (30 lbs. to 15 ft.) 

9 (36 lbs. to 12 ft.) 

12 (48 lbs. to 18 ft.) 


1l 

►5 - 


It 


'§ s a r 5 » R 

«i« HN «*o «w ^^ ;2?' S* 
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